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ubrun in his fast Bleriot monoplane and Grahame-White in a Farman biplane during one of the hourly distance contests. 
THE INTERNATIONAL AVIATION MEETING,—{See page 361.) 
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in nd especially the Wright aviators, outdid the 


Frenchmen, with the single exception of Latham and 


his Anteinette monoplane On last Thursday, in a 


25-mile wind, Messrs. Hoxsey and Johnstone ascended 


to heights of 6,000 and 8,471 feet, while Latham merely 


ircled the track for an how The two Wright pilots 
limbed steadil 


upward, despite a wind of constantly 


nereasing velocit They rose abeve the wind strata 
jut when the ume to descend they were caught by 
a 60-miie gale and driven and 55 miles, respectively 

ve fron ‘ ace-track Johnstone finally succeeded 
in landing on a island in Great South Bay His 
mrometel howed that he had reached a height of 
N4i1 feet d had come thin 697 feet of the ‘ d 


yf 9.168 feet made by Wynmalen vecently in France 


in the speed contest for the Bennett trophy the tiny 
Wright biplane, equipped with an 8&-cylinder V-motor 
f ¢ rse-power Ss a worthy: il of the 100 horse 
Owe B)ério Piloted by On le Wright, in a 
preliminary tryout, this machine howed a speed of 
between 66 and 70 miles an hour The only other 
foreign machine to fly in a 20-mile wind was the tiny 
Demoiselle f Audemars, which made over two cir 
suite of the urse on Thursday It rolled and pitched 


in an alarming manner, illustrating the deleterious 


ffect of a low center of gravity This little mono 
lane h d be credited to American genius, since it 


the invention of Santos-Dumont, who is a native of 


Belmont Park meet was a con 
on f America n the aviation line 
neh monoplanes showed themselves cap 
fairly calm 


speed and stability in 
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THE NEWER ELECTRIC LAMPS 


™ INCE 1878, when the first pra 4 indesce! 

amps ere ntroduced intil the ecent in 

ention of the metallic filament lamp, the ur 

. yon filament imp remained essentially un 
hanged 

The Neri am] ¢ sult of one of the first 

ittempt te ncereas¢ he fficiency f nceandescent 

lamps. It was introduced in 1897, but it has not given 

the results expected from it This partial failure is 


due chiefly to the difficulty of lighting, which, however, 
has been partially removed. Recently a smaller model 
has appeared, in which the four parts—the body of 
the lamp, the burner, the resistance coil, and the 
globe—are united in one The 220-volt Nernst lamp 


produces 30 candles, using a current of 0.2 amperes. 


This corresponds to a consumption of energy of about 
1.4 watts per candle. The time required for lighting 
has been reduced to 10 or 15 seconds, and the guaran 
eed life of the lamp is 400 hours, although it often 
burns 700 hours 


The osmium lamp, introduced in 1898 by Auer von 
Welsbach, the inventor of the incandescent gas mantle, 
vas the first metallic filament lamp Its development 
vas checked by difficulties of construction, caused by 
ts fragility and the impossibility of making a lamp 
for a higher voltage than 50 

Filaments of iridium, a metal of the same class 
have been constructed by Guelcher; but it is cifficult 

make lamps of high voltage, so that iridium fila 
ents are employed only for small lamps used on auto- 
obiles, or operated by storage batteries 

The tantalum lamp contains a fine wire of that 
etal The lamps made by Siemens & Co. consume 


from 1.8 to 2.2 watts per candle. This firm also makes 


a 16 candle-power lamp, using 100 to 130 volts, and 
a 32 candle-power lamp using 200 to 250 volts. The 
life of these lamps is about 800 hours with direct cur 
rent, in normal conditions 

Graphitized filaments have been invented, but have 
had little success, because of the competition of me 
allic lamps. They consume about 3 watts per candle. 

Filaments have been made of lamp-black produced 
by the combustion of vegetable oils, and of the ingredi- 
ents of Chinese ink. It is claimed that some of these 
filaments will burn 1,000 hours and consume only one 
watt per Hefner candle 

The Hopfelt lamp contains a carbon filament in an 
atmosphere of mercury vapor, which diminishes the 
tendency to disintegration and reduces the consump- 
The fila- 
ment is placed in a U-shaped glass tube, at the bottom 


tion of energy to about 1.5 watts per candle 


of which is a drop of mercury, enclosed in a glass 
bulb of the ordinary form 

In the Helion lamp, invented by Parker and Clark, 
the filament is composed chiefly of silicon, which is 
deposited by a special process upon a carbon core. The 
ife of the lamp exceeds 1,000 hours, with a consump- 
The filament is very strong, 
i the inventors have recently claimed that the lamp 


on of 1 watt per candle 


! used in the open air without a vacuum 
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Tungsten lamps are made in many types. The pro 
ess of manufacture is very complicated. The metal 
finely pulverized, mixed with an agglutinant and 
drawn into wir Every trace of the agglutinant is 


hen removed, and the filament, now. composed of pure 


ingste is brought from the non-conducting to the 
onducting condition In another process, tungsten 
s deposited on a carbon filament which is raised to 

aad ence in an atmosphere of volatile compounds 
f tungsten, so that the metal gradually replaces the 
arbon, the ist tra f which is removed by a subse 
quent treatment In still another process invented 


the metal s colloi 


brought into the 


atinous state, in which it can be drawn into 





ire ithout the addition of any agglutinant As with 


other metallic filaments, it is difficult to make lamps 


for high voltages For a 220-volt, 50 candle-power, 
amp it would be necessary to use a tantalum wire of 
a diameter less than 1/600 inch, which would be ex 
tremely difficult to draw 
The resistance ff all metallic filaments increases 
th e temperature vhile the opposite change ot 
irbon filaments Metallic filaments ilso 
have a lower specific heat than carbon filaments, and 
msequently become eated and cooled more rapidly 
For this reason and othe he tantalum lamp has not 
ween very successful on alternating circuits, where 
burns unsteadily, and rapidly becomes brittle, owing 
to the crystallization of the metal In many cases it 
il ve used on an alternating circuit if it is pr 
ded with a small transformer, by which the voltage 
lowered, say, from 250 to 25 velts Metallic filament 
imps Nave ther disadvantages Owing to their fragil 
y many break during transportation and some ofl 
then apidly turn black They also frequently pro 
duce hort circuits by the softening and bending of 
he fila 
The indle-power of the average arc lamp can a 
ways be ncreased by diminishing the diameter of 
e carbon, but the life of the lamp is thus shortened 


The greater part of the light 


s produced by the 


10S 
| 


tive carbon, the luminosity of the negative carbon and 


f the are itself being relatively small The lumi 
osity of the are can be increased by the addition of 


substances which produce incandescent vapors Many 
experiments have been made in this field by impreg 
nating the carbons with chemical solutions and coat- 

g them with various substances. This is the pri 
ciple of the flaming are lamp The addition of the 
uminous vapor increases the light and eliminates the 
inclined 


shadow of the negative carbon, but as the 


position of the carbons is not suitable for street light 
ing, a new type of flaming are lamp (Crampton-Blon 
del), with vertical carbons and a reflector, has been 
introduced Aside from every other advantage. th 
flaming arc lamp in favorable conditions reduces the 
consumption of energy to 0.2 watt per candle At 
tempts have been made to increase the life of the 
carbons in flaming are lamps by inclosing them in 
globes, but the globes rapidly become darkened by 


deposition of soot Important improvements in en 


closed arc lamps are shown in the Excello and Jondus 
types 

The best known are lamp with metallic electrodes 
is the magnetite lamp, in which the negative electrod 


consists of a mixture of magnetite with oxides « 
titanium and a rare metal, and other substances. The 
are is very long and its luminosity depends entirely 
upon the composition of the negative pole. The posi 
tive electrode is a plate of copper The light is per- 
fectly white. Magnetite lamps have been adopted for 
street lighting in Boston, after a long series of com 
parative tests 

oo oo 


Word has just been received at the Chicago office 
of the International Harvester Company of America 
that the first American-made gasoline tractor has been 
sold in Russia. The sale was made to Prince A. Lieven, 
who owns large estates in Mesothen, by the McCormick 
general agent at Riga in southeastern Russia. Thie 
adoption of the American tractor methods of farming 
is of particular interest, owing to the fact that last 
year Russia, whose population use rye almost entirely 
for their own bread, jumped ahead of America in the 
production of its wheat crop. The widespread use 
of the American tractor in Russia and Siberia may 
ultimately solve the high price of wheat in this coun 
try. The use of mechanical power on farms of the 
Canadian Northwest is doubling and trebling the grain? 
output of those regions, and it looks as if the results 
would be the same in bringing under cultivation wide 
For many years 


machines have been 


untilled areas in the Russian empire. 
American-made 
familiar sights in the grain-growing districts of the 
In later years manure spreaders. 


harvesting 


Muscovite empire. 
cream harvesters, and:tillage implements were adopted 
by the owners of the large farms; and an 1 H C manure 
spreader may be seen working in front of the palace 
of Prince Lieven. It is said that this prince is most 
progressive in his farming, and owns and operates on 
his estate practically all the implements and ma‘ hines 
to be found on an up-to-date modern American farm. 
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ERONAUTICS. 
- | with a military biplane with 


ieut. Saglietti 
we ad » on October 22nd, and was 


which he was maneuveri! 
instantly killed. 
On Wednesday, October 26th, Fernand Blanchard 
n 1e ~ 
life in falling in @ monoplane at Issy-les- 


lost his ‘ 
ns ris, after a successful flight from 


Monlineaux, near | 
Bourges 

In the presence 0! 5¢ veral of his friends, M. Sommer, 

on September 27th, made a series of short flights on 

ith two motors. So far as we are 

are, this is the first machine fitted with two motors 

at has been built or flown. Details are not available. 


achine fitted 


military aviator, fell 240 feet on 
Ovtober 23rd in a Breguet biplane near Douai and was 
killed. The cause of the accident is unknown. Capt. 
\ladiot was the inventor of a man-lifting kite which 


Capt. Madiot, 


d favorable comment at the recent Rheims meet- 


aroust 
ing, 

On October 19th, Moisant wrecked the Blériot mono- 
plane which he brought to this country to compete in 
the events at Belmont Park. He made three laps of 
the Belmont field, when the machine plunged down 
head first, a mass of wreckage. Moisant crawled out 
uninjured. Moisant explained that he was trying to 
open his oil valve, and in so doing, lost control. 

Fred. G. Eells, who has been doing flying among the 
Hammondsport hills, made an attempt on October 19th 
to win the $10,000 prize offered by J. H. Moore for 
a flight from Rochester to Detroit. In getting away 
over the rough ground, Eells broke a controller wire, 
and dropped into a wheat field three-quarters of a mile 
away. He collided with a fence post and wrecked his 
machine; fortunately, he was uninjured. 

At the Paris Salon various new motors were on 
view, which showed considerable improvement over 
old types. The firm of Dutcheil-Chalmers & Co. exhibit 
a motor with two shafts, to which two propellers can 
be attached, revolving in opposite directions. The 
motor is intended for use both with aeroplanes and 
dirigibles. The same manufacturers have also ex- 
hibited a 4-cylinder vertical engine for aeronautic use. 

To the list of fatalities must be added the names of 
two German aviators: At Miilhausen, Plochmann fell 
from a height of 150 feet, and died a few hours later 
in the hospital. He was flying in a biplane, and the 
cause of the accident is unknown. The second acci- 
dent occurred at Welle, a short distance from Metz. 
Haas, the victim, was flying a German Wright biplane. 
The motor suddenly stopped, and he dropped from a 
height of 500 feet. 

Joseph Brucker, the German-American journalist, 
will seek to emulate Wellman next year. Brucker will 
attempt to cross the Atlantic by traveling from the 
Canary Islands to the West Indies. His airship, which 
is now nearing completion, is 200 feet long; has 8,500 
cubic meters gas capacity and is driven by two 200 
horse-power motors. A motor boat 35 feet long and 10 
feet wide serves as a car. Mr. Brucker’s plan has 
already been discussed in the Scientiric AMERICAN Sup- 
PLEMENT. 

Wynmalen, who holds the world’s altitude record, 
won the $20,000 prize offered by the Automobile Club 
for a flight from Paris to Brussels and return within 
thirty-six hours. Wynmalen started from Paris at 
7:38 o’clock on Sunday morning, October 16th, and 
stopped at St. Quentin to replenish his supplies. He 
reached Brussels at 1:16 P. M. and started back. Fog 
compelled him to descend at St. Quentin, eighty-four 
miles from Paris, at 5:05 P. M. He ascended again at 
6:40 in the morning, arriving safely at Issy at 12:16 
o'clock, with more than seven hours to spare. 


It is said that the French colonial army intends to 
establish aerial transportation across the desert of 
Sahara to link the French North African possessions 
with those of the Congo. One critic remarks that in 
alighting, sand is likely to work itself into the motor, 
and that unless the aeroplane flies at a height of over 
one thousand feet, sand storms may play havoc with 
the machinery. The French are likewise considering 
carrying mail by aeroplane in Madagascar between An- 
tananarivo, Ambositra and Fianarantsoa. The dis- 
tance each way is 250 miles, and it takes a week to 
deliver the mail at Fianarantsoa. An aeroplane could 
Cover the distance in six hours. 


The arrival of the aeroplane has given us a new 
industry, or rather a modification of an old one, 
namely, that of manufacturing aviator cord and aviator 
wire. The Roeblings have devised a special kind of 
wire aviator cord to be used for stays on aeroplanes. 
The cord consists of a number of fine wires of great 
Strength stranded together. The strength of the differ- 
ent sizes runs approximately from 2,000 to 2,300 
Pounds. Fer steering gear a more flexible cord is 
Provided, composed of six strands of seven wires each, 
with a center of either cotton or wire. The aviator 
Wire differs from aviator cord in that it consists of 
& single wire instead of a number of wires twisted 
together. The wire is made in twelve sizes, with a 
breaking strength that varies from 2,000 pounds to 175. 


Scientific American 


ELECTRICITY. 

The city of Tokio, Japan, is soon to be provided with 
an electric elevated railway, The line will be sup- 
ported on brick arches at an elevation of twenty- 
two feet above the street, and the estimated cost is 
thirteen and a half million dollars. The line will be 
thirty-one miles long. 

The Montrejeau-Pau section of the Toulouse-Bay- 
onne Railway in France is to be electrified with the 
single-phase system. A 12,000-volt overhead catenary 
line will be installed, Orders have been placed with 
the French Westinghouse Company for thirty electric 
motor coaches, and one electric locomotive which will 
be used for hauling freight. It is planned to extend 
the electrification eventually to the entire Toulouse- 
Bayonne line, which is two hundred miles long. 

The McCall Ferry hydro-electric plant on the Sus- 
quehanna River, which was described some time ago 
in the Screntiric AMERICAN, is now delivering cur- 
rent to Baltimore. The present capacity of the plant 
is.50,000 horse-power, but ultimately twice this amount 
will be generated. The transmission line is carried 
on steel towers supporting two 70,000-volt circuits, each 
consisting of three aluminium cables. 

Undoubtedly the most troublesome parts of electric 
generating machinery are the armatures and rotors. 
Insurance records for 1909 placed the armature and 
rotor difficulties at 40 per cent, and commutator and 
slip-ring troubles at 29 per cent. In direct-current 
motors, 39 per cent of the failures were due to the 
armatures, and 31 per cent to the commutators; while 
in alternating-current motors, rotor defects amounted 
to 23 per cent, and slip-ring and commutator troubles 
to 6 per cent, and 49 per cent of the defects were 
located in the stator coils. 

Much has been published from time to time about 
injurious effect of ultra-violet rays from electric lamps. 
This effect has been undoubtedly greatly exaggerated, 
particularly as the glass globes of the lamps intercept 
most of these rays. It was recently pointed out by 
Prof. Gariel, of Paris, that the glare of artificial light 
has done far more to injure the eyes than the ultra- 
violet rays that emanate from them. He classes the 
carbon arc lamp as the worst offender in this particu- 
lar, and emphasizes the importance of using shades 
which will not only intercept the ultra-violet rays, 
but will so diffuse the light as to protect the eye from 
bright spots of dazzling intensity. 

The recent electrical show held in Denver was one 
of the most successful exhibitions of its kind ever 
held in the West. The show was notable for its illu- 
mination not only within the auditorium, but outside 
as well. A novel feature of the outdoor illumination 
consisted of a representation of Franklin’s kite soar- 
ing in the air. The kite was studded with electric 
lights, and a string of small lamps led down to a large 
illuminated key. Within the auditorium a most 
unique spectacle was a sunrise picture. First the 
moon was shown sinking below the horizon, and as it 
faded from view the hills were lighted up by the ris- 
ing sun, which was very realistically represented by 
2,500 electric lamps. This illuminated picture oc- 
cupied the whole of one side of the auditorium. 

Large territories in Europe and Asia, under Turkish 
rule, abound in rivers that could be used to advantage 
to generate electricity. During the rule of Hamed 
II., such projects were out of the question; but now 
that the young Turks are in control of the govern- 
ment, electricity is gradually being introduced into 
the country, and plans are already on foot to utilize 
some of these resources that have heretofore been 
wasted. Our consul-general in Smyrna has recently 
called attention to a lake fifteen miles long, at an alti- 
tude of 2,500 feet above the surrounding plains, from 
which a stream of two thousand cubic feet per second 
fiows during the winter season, while in summer 
time the flow is reduced to half this amount. It is 
estimated that three hundred thousand horse-power 
could be generated from this source. Not only could 
the power be used for generating electricity, but the 
water could be utilized to advantage for irrigating 
the arid plains. 

At the recent convention of the British Medical As- 
sociation an interesting paper was read on the subject 
of electric shocks. It has been quite puzzling to ac- 
count for deaths due to the shock from a 100-volt cir- 
cuit, while on other occasions 1,000 volts has failed 
to kill. It was pointed out that aside from the volt- 
age other things had to be considered, namely, the 
amperage, the character of the current, whether direct 
or alternating, the duration of the shock, and its point 
or points of application. Furthermore, one individual 
differs greatly from another. The resistance of the 
skin has much to do with the matter, and also the 
condition of the mind, for one who is prepared to re- 
ceive the shock is less liable to be affected than one 
who receives it accidentally. In the case of electro 
cution, the shock sometimes fails to kill immediately 
because the contacts are wet, moistening the skin, and 
diffusing the current, which passes over the skin 
rather than directly through it, 


SCIENCE. 

Dr. Nansen, in a paper read recently at Berlin, ex- 
amined the evidence in view of the Icelandic discov- 
ery of America, and repudiates it. He believes that 
Columbus was the first to discover America. 


The difficulty of removing kerosene, vaseline, etc., 
from a surface so that the latter can be uniformly 
wetted with water may be overcome by washing with 
condensing alcohol vapor. Thus, the interior of a 
beaker may be freed from paraffin oil by inverting the 
beaker over a similar one containing a iittle alcohoi 
and placed on a water-bath. This method gives good 
results when applied to the removal of grease from the 
fractured surface of steel, from articles to be silvered, 
etc. 


In recognition of the valuable work performed by 
the French geodetic commission in South America, the 
government of Ecuador has presented to France the 
observatory of Quito, with all of its instruments and 
dependencies. This establishment is the only import- 
ant astronomical observatory in the equatorial zone, 
and is situated exactly on the equator. This favorable 
position makes the observatory very useful for cornect- 
ing the observations of northern and southern stars, 
while its great altitude, about 10,000 feet above sea 
level, gives it an almost uninterrupted and perfect view 
of the heavens. The French Academy of Sciences has 
advised the government to accept this splendid gift, 
although the maintenance of the observatory will entail 
great expense. 

Before a brilliant gathering at the University of 
Sheffield on the 6th of September, the degree of Doctor 
of Science was conferred upon the following distin- 
guished scientists: Thomas George Bonney, F.R.S.; 
William Bateson, F.R.S.; Sir William Crookes, 0.M., 
F.R.S.; Francis Darwin, F.R.S.; Thomas William Rhys 
David, F.R.S.; Sir Archibald Geikie, Pres.R.S.; Ernest 
William Hobson, F.R.S.; Sir Joseph Norman Lockyer, 
F.R.S.; Sir Olivor Joseph Lodge, F.R.S.; Henry Alex- 
ander Miers, F.R.S.; Sir William Ramsay, F.R.5S.; 
Charles Scott Sherrington, F.R.S.; Sir Joseph John 
Thomson, F.R.S. The degree of Doctor of Engineering 
was given to Sir Joseph Jonas (Sheffield) and Sir 
William Henry White, F.R.S., and the degree of Doctor 
of Metallurgy was awarded to Dr. John Edward Stead. 

Exycriments made by Elster and Geitel in the mines 
of Stassfurt, corroborated by the researches of Mac- 
Lennan and Kennedy, Campbell, and Henriot, have 
proved that the salts of potassium are radioactive, i. é., 
that they spontaneously emit radiations which pro- 
duce electric conductivity in air and other gases. It 
might be suspected that the radioactivity of potassium 
salts is due to impurities, for example, to traces of 
radium, uranium or thorium, but it now appears to 
have been definitely proved that the observed radio- 
activity of potassium salts is specific and, further- 
more, that it is atomic or, in other words, that it is a 
property of the potassium atom and is independent 
of its state of combination. It still remains to be 
proved whether the radioactivity of potassium, like 
that of radium, is accompanied by a change in the 
structure of the atom. 

Before the British Association Mr. W. H. Dines 
gave an account. of “Observations on the Upper At- 
mosphere During the Passage of the Earth Through the 
Tail of Halley’s Comet.” He described:an instrument 
for measuring height and temperature which was 
attached to balloons that ascended to a height of 
about ten miles, and which measured temperatures to 
an accuracy of 1 deg. C. During the period May 18th, 
19th, 20th, he had sent up balloons and obtained rather 
exceptional results, which, however, he was not in- 
clined to attribute to the proximity of the comet. He 
had discovered that at high altitudes there were sud- 
den changes of temperature which could rot be ex- 
plained by changes of wind as at the earth’s surface, 
but which he was inclined to attribute to changes 
of pressure, though it was difficult to understand how 
the changes could be sufficiently great. 

Brland Nordenskiold, in the course of an ethno 
graphic and archeological exploration of Bolivia, in 
1908 and 1909, found districts inhabited by Indians 
who are still living in the age of wood and stone. 
Because of the scarcity of stone in the Chaoc region, 
the natives of the banks of the Pilcomayo River do 
not possess even stone implements, but emplcy bone 
and. hard wood as the material of knives, saws, awls, 
needles, and spades. The virgin and unexplored 
forests of the province of Sara are the home of entirely 
wild and uncivilized Indans, called Siriones, who have 
no friendly intercourse with their white neighbors. 
It is not even known whether they form a singie 
tribe or a number of tribes. This part of Bolivia 
presents the extraordinary phenomenon of natives 
still living in the stone age within a few miles of 


places which have been inhabited by white men dur 
ing several centuries. Nordenskiold obtained various 
implements which had been captured in primitive 


expeditions directed by the whites against the 
marauding Siriones, but he was not able to come into 
contact with these interesting aborigines. 
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A NOVEL TYPE OF GAS-LAMP POLE. 


' UR BERLIN CORRESPONDENT 


Scientific American 


by a process of rolling cold blanks between steel dies. 
These blanks may also have been previously subjected ess. 


which their heads were formed. 


The advances of electric lighting have given a to cold operations, by 
powerful in ise to the endeavors of gas engineers In all of these examples, particles of metal are made 
to kee iy 1ccessful competition with their rivals. to flow in and about each other. The detriment in 
In fa yur modern gas illuminants of 
1,000 te 000 candle-power are quite con 


parable with the most up-to-date arc 
lam both in point of light intensity and 
power consumptior 

Now, it will be readily understood that 
lamps of so enormous a candle-power 
cannot any nger be mounted upon the 
traditional candelabra 3 to 5 meters (9.84 
to 16.40 feet) in height. Mr. H. Wunder 
lich. manager of the Karlsbad gas works, 
has therefore designed a type of huge pole, 
similar to those of electric are lamps, in 
connection with which the necessity of 
a safe connection between the pole and 
lamp in lowering the latter, presented 
much diff ty Apart from overcoming 
thi tn ole he ni Fig is Oo! 
remarkable simplicity and safety in oper 
ation 

After having been lowered, the gas 
lamp is lighted with a small ignition 
lame, supplied with gas through a flexible 


metal hose 4 millimeters (0.175 inch) in 
thickness analogous to the cable of an 
electric arc lamp), or else by an ignition 
device based on the remarkable igniting 


effects of certain alloys, such as cerium 


yrresented in Fig. 1, the connection 


of the lamp with the pole (manufactured 
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swaging machine. 
Perhaps the process familiar to blacksmiths in 
years gone by was, however, more exactly the prin- 
ciple out of which drop forging has been developed. 
The present cold-swaging machine operates, not by one 
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Swaging itself is not a new proc 


or a few heavy ctrokes, each having con- 
siderable effect, but by an enormous num- 
ber of light blows, each effecting a minute 
movement of particles. These blows are 
given with great rapidity, so that despite 
the minuteness of individual effects, a 
continuous flowing of the cold metal is 
brought about. As at present developed, 
this machine is chiefly employed in re- 
ducing the diameter of cylindrical work, 
both solid and hollow. In making these 
reductions and the consequent elonga- 
tions, it works from the outside. But it 
would seem possible that inventive genius 
might develop the same principle of in- 
numerable light blows in quick 
sion from the inside of hollow work, and 
thus accomplish an enlargement of the 
diameter and a consequent shrinkage of 
the length. There are one or two proc- 
esses for accomplishing such results, but, 
so far as the writer is aware, none which 
operates on the principle of the modern 
swaging machine. 

In Fig. 1 we have a view of a Dayton 
swaging machine, built by the Excelsior 
Needle Company, Torrington, Conn. The 
workman is supposed to be feeding into 
the apparatus a piece of cylindrical work 
It will be observed that one end has 
already been tapered. If necessary, thé 
work may be fed clear through the ma- 


succes- 


at hallow. chest pipes ty the Ausirée Fig. 1.—DIAGRAM SHOWING LIFTING Fig. 2.—A HUGE GAS LAMP POLE 

Mannesmann-Roéhrenwerke) or the gas AND LOWERING OF LAMP BY SIMILAR TO THAT OF THE chine, and out upon the other side. There 
onduit of any inside lighting plant, is MEANS OF A WINCH, ELECTRIC ARC LAMP. are two companion dies held loosely in a 
effected by a system of full and hollow slot. These dies are arranzed, one on 
cones The lamp is lifted and lowered by means of thi the cases of some metals is perhaps négligible. With one side of the work and the other on the other side. 
winch about 20 kilogrammes (44.1 pounds) in steel, it is usual where the operations are many or The slot which contains the dies is arranged in the 
weight, which insures a tight and substantial connec severe to anneal the metal one or more times during face of a revolving mandrel, and lies along a diam- 
tion between the lamp and the gas supply tube In the progress of manufacture. Success would seem eter of this face. The work does not rotate, but as 
fact uch a connection, because of the unavoidable to depend upon the minuteness of the molecular move the mandrel turns, the two dies are carried round 
fragility of the gas mantle, is quite indispensable. So ments effected at a single operation and round it. But they always continue on opposite 
far from being shaken about by heavy gales, the It is this principle which is followed in the modern sides of the work. Now as the mandrel turns, the 
lamp only performs some quiet oscilla- two dies are forced toward each other, 
tions simultaneously with the pole and released perhaps eight or ten times 


The winch lifts and lowers the 


lamp connected to the rope 10 and the 
guiding pulley 9 it is connected with 
the steering lever 13 used for opening 
and closing the gas cock lever 17. 
While the lamp is lowered, the gas 
cock 14 is closed When lifting the 
full cone 1 is introduced into 
2. The gas cock 14 
moving the 


lamp, the 
the hoilow cone 


is opened and closed by 


lever 153 up and down. 

The base of the pole contains another 
cock (closed before lowering the lamp) 
which connected to the gas supply 


tube carried through the interior of the 
bracket. 

The actual construction of the steer- 
as the remaining parts 


pole up to the 
ing lever as well 
f this pole obviously differs somewhat 
from the schematic arrangement in 
Fig. 1 

The whole outfit is inclosed in the 


interior of the pole; the lifting and 
iowering of the lamp and the operation 


of the lever are effected from outside, 


with a socket wrench, similarly as 
ith an electrical arc lamp. 
A gas pole of this type, fitted with a 


gas lamp of 1,000 to 5,000 candle-power, 
may thus be considered a perfect equiva- 
lent of the most powerful electric lamp. 


— ooo ——— 
COLD FORGING. 
BY J Fr. SPRINGER 


That the molecules of metals may be 
made to fiow over and alfout each other 


when the temperature of the mass is 


high, is familiar to people in general. 


And that some movement may be given 
s known to all who have thought of 
wh t were doing when bending a 
Ts t metal. But outside of 
few circles, it is probably but little 
known ft t extent metals may be 
mace to flow under the influence of cer- 
tain well-directed but cold operations. 
In the manufacture of certain kinds 
of seamless st: tube final opera 
tions by which they are brought to size 


are executed on cold draw-benches In 


making wire, cold reductions by mean 


of steel and diamond dies are quite 


Many bolts and screws are mad 


usual, 
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Face view and longitudinal section of the swaging machine. 


iadbatidinaetean 


Fig. 2. 























Fig. 1.—Swaging machine in operation tapering ends of bar of metal, 


COLD FORGING. 


during each rotation. Their action is 
consequently much the same as if two 
hammers were simultaneously struck 
upon opposite sides of the work, and 
this action repeated all around its cir- 
cumference. With swaging machines, 
however, this procedure is carried out 
rapidly and accurately. Thus with 400 
rotations of the mandrel per minute and 
10 blows per turn, we should have 4,000 
blows per minute. This means 66 2/3 
blows per second. But the effect is not 
a pressure. Each blow is just as dis- 
tinct as if given by a blacksmith. Be- 
tween blows there are distinct intervals 
of rest. Indeed, although there may be 
60 or 70 blows per second, each is so 
nearly instantaneous that the total time 
occupied by all during a second is prob- 
ably less than 1/10 of a second, the 
periods of rest totaling the balance. 
The strokes of the dies or hammers 
are secured in an ingenious manner. 
Also in the diametral slot are 
blocks, one on each side. These in fact 
occupy the ends of the slot, and so 
complete its occupation. Inwardly they 
contact with the dies. Their outer ends 
are rounded. Such a rounded end is a 
cylindrical surface whose axis is paral- 
lel with the axis of the mandrel. When 
these blocks—sometimes appropriately 
termed backers—are in place together 
with the work and the dies, ihe round- 
ed ends extend just a trifle beyond the 
cylindrical surface of the mandrel. Con- 
sider now Fig. 2. The head of the 
machine is cast. Within it the head of 
the mandrel rotates. Externally the 
cast head is reinforced by a wrought- 
iron jacket shrunk on. Within, the 
cavity has its cylindrical surface lined 
with a hardened steel shell. Dimensions 
are such that an annular space will 
exist between this shell and the head 
of the mandrel. Here is placed @ 
roller cage filled with rollers whose axes 
are parallel with the axis of the man- 
drel and with the axes of the protuber- 
ant rounded ends of the backers. The 
rollers when in contact with the hard 
steel shell clear the head of the man- 
(Continued on page 369.) 
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THE. BOMB CANNON—A NOVEL TYPE OF HEAVY ORDNANCE 


BY THE 


recently designed by Friedrich 
Ltd ts some most striking differences 
1 as construction from any other 
f mod nance. In fact, it more resembles 


ballista wh¢ rojective force is produced by pow- 


der, than a gun oper. 
The bomb « on is primarily intended to come to 
i rescue ( e infantry during the storming of a 


last stage of its siege Being only 
00 meters aximum range, it should be moved up 

his distance of the marks to be fired on, which 
t assailing ground, traversed by trenches 


ou the it i 


ortress 


BERLIN CORRESPONDENT OF THE 


and which by turning the gun round the rear trun- 
nion, will alter its lateral orientation within a maxi- 
mum of 10 deg. to either side. 

The trigger cord passes through a slot in the rear 
transversal wall of the carriage. Zach of the four 
angles of the wooden platform is provided with a 
ring for carrying the gun. Two hand-spikes fitted 
into bearings provided in the platform, and secured by 
pins, serve to convert this piece of ordnance into a 
transportable gun. 

The sighting arrangement comprises a tube with 
pointing telescope, which can be fitted into the bearing 
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the projectile. As the latter strikes, the fuse will 
ignite the fuse charge, which in its turn causes the 
explosive of the bomb to explode. 

The gun charge consists of grape-shot, filled with 
smokeless powder. 

On pulling back the trigger cord, the gun charge 
is ignited by the jet of fire produced on the screw 
plug. The powder gases striking against the end of 
the rod will drive the latter out of the gun together 
with the collar and projectis. As soon as the end 
of the rod strikes the heavy piate, the forward motion 
of the rod being slackened, the projectile, owing to its 
inertia, alone continues on 
its way, whereas the rod, 





ind approaches, can be 
done ol Dy transport 
throug latter. Hav- 
ing thu to be conveyed 


through narrow trenches 
of zigzag shape, the gun 
had necessarily to be of 
small weight. This condi- 
tion is complied with most 
satisfactorily, as the bomb 
cannon, being only 528 
kilogrammes in 
can be transported by a few 


weight, 


men even on a soft ground 
In view of its small width 
(0.8 meter), it can be read- 
ily conveyed through 
trenches at least 1 meter 
in width at the bottom, the 
more so as its small length 
(inclusive of the hand- 
spikes 2.575 meters) en- 
ables any sharp angles to 
be readily negotiated. As 
the transportable gun final- 
ly is only 0.810 meter in 
height 
against fire and absolutely 


it is well protected 


covered to sight, during its 





with the coliar and plate, 
after some time fails back 
on the ground 

The effect of the projec- 
tile is exclusively due to 
the large amount of ex 
plosive contained therein. 
The cover of the bomb has 
been made relatively thin 
In fact, its thickness only 
suffices to prevent its be- 
ing broken on striking 
hard objects, such as con 
crete, armor, et« The ac- 
tion of fragments is iess 
important than the power- 
ful smoke, fire, and air 
pressure effects produced 
by the enormous charge of 
explosives. in fact, this 
action will be go violent as 
to destroy all life in its 
neighborhood, the more so 
as the asphyxiating smoke 
and poisonous vapors wiil 
penetrate everywhere 

The following are a few 





transport through the ap- 
proaches 
The gun, about 1 meter 


The bomb gun ready for transportation. 


data relating to the bomb 
cannon: Weight of gun, 


58 kilogrammes; 


. = 
welgut 





in length and 4.5 centi- 
meters in bore, is forged 
from Krupp crucible steel 
and is a muzzle-loader with 
smooth bore, the rear part 
of which. is 
form the combustion cham- 
ber. The bottom of that 
chamber is pierced at the 
back to facilitate cleaning, 
being tightly closed by a 


widened to 


cone and screw 

An inclined vent leading 
from the bottom to the 
combustion chamber (the 
upper part of 
threaded to 
friction screw plug) serves 
to ignite the powder 
charge. 

The gun is located on 


which is 
receive the 


the carriage by means of 
two trunnions placed at 
about its center. The !eft- 
hand trunnion carries an 
index, allowing the actual 
elevation of the gun to be 
read from a graduated arc, 
intermediary 
deg. and 80 deg. The 


between 43 








of gun carriage with plat- 
form, 422 kilogrammes; 
weight of cannon in firing 
position, 480 kilogrammes; 
weight of cannon made 
transportabie, 528 kilo 
grammes; gage of cannon 
made transportable, 0.8 
meter; length of cannon 
made transportable, 2.575 
meters; length of platform, 
1.600 meters 
cannon made transport 
able, 0.810 meter; 


height of 


height 
of fire, 0.637 meter; eleva- 
tion, intermediary be- 
tween 43 and 80 deg.; lat- 
eral orientation to right 
and left, 10 deg.; weight of 
projectile, 85 kilogrammes; 
speed of projectile at maz 
zle, about 60 meters: 
energy of projectile at 
muzzle, about 15.6 meter 
tons; range with maxi 
mum elevation, about 200 
meters 
eee 
Report by Geological 
Survey, 








front part of the gun is 
turned off in roller shape, 
with a view to receiving 
the heavy plate used in fir- 
ing the bomb. The gun carriage is traversed round 
a trunnion, on a wooden platform permanently 
connected with it. Its steel-plate walls are con- 
hected together at the front and back by transverse 
Walls of the same material. They are traversed by 
the axle intended to receive the wheels used during 
the transport of the gun. In the front part of the 
left-hand carriage wall there is a box containing an 
axle with hand-wheels for the elevation arrangement, 
which through bevel wheels, worm and worm wheel, 
operates a toothed-arc driving axle, passing through 
the two carriage walls, and the toothed wheel of which 
meshes with the toothed are of the gun, thus moving 
this to and fro. 


Details ot the bomb. 


In the right-hand carriage wall is located the hand- 
Wheel of the side-pointing arrangement which, through 
Worm and worm wheel, acts upon a toothed wheel 
Meshing with a toothed rim located on the platform, 


The bomb gun in battery ready for firing. 


A BOMB CANNON—A NOVEL TYPE OF HEAVY ORDNANCE, 


in the right-hand wall of the carriage. This tube car- 
ries at the top a pointing circle divided into 360 deg., 
on which the pointing telescope is arranged in an ad- 
justable position. 

The ammunition of the bomb cannon comprises a 
‘bomb or shell with its fuse, the powder charge, and the 
friction screw plug required for igniting it. 

The bomb or shell (plan) comprises a spherical 
cover A, filled with explosive and traversed by a tube 
threaded at its top and carrying toward its center 
the fuse @ and fuse charge D, The lower part EZ of 
the tube serves to receive a rod F used in firing the 
bomb. This rod carries a heavy collar G and a plate H 
on which the bomb is located, and the rod penetrates 
into the gun as well as into the bomb, thus firmly 
securing the latter. 

The fuse is a time-fuse, its duration of combustion 
being somewhat longer than the duration of flight of 


The United States Geo 
logical Survey has just is 
sued as Water-Supply Pa- 
per 260 a preliminary 

port on the gruund water of Estancia Valley, an in 
closed basin in central New Mexico, containing about 
2,000 square miles. The center of this valley was 
once occupied by a salt lake covering about 450 squaré 
miles, whose widespread sediments plainly show ii 
character and limits. Salt basins and clay hilis ar: 
features of the valley, and the floor of one basin is 
covered by a thick bed of salt which is pure enough 
for commercial use 





Chinese Gold Size-—Add gradually to 360 parts of 
the best linseed oil, heated almost to boiling in a 
metal vessel, 120 parts of amine gum, always waiting 
until a portion has been dissolved When the ma 
has assumed a tar-like consistency strain it through 
a piece of silk In use, the gold size is generally 
thinned with a little turpentine and usually some red 
lead is added to it. 








CRDUIDMET a oe ow 
NE name aaa eee 


clon pice seen 


: 
L 


Ao N 


osite directions @ and a The lowe ah 
of the tubes reach the points and 
nie the igh traverses the tubes 
As a consequence, the light in each case 
oliow he tube and observers moving Fiat ! 
opposite directions, and looking at 
the sam ybject wuld in F > see it 
in the direction r; 
he velocity of light is more than ten 


thousand times that o the observer's 
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rH on RVER S PATH IN SPACT Ve city ¢ obser 
From these illustratior t is evident 


that the apparet position of a body is partly de end 


earth in its orbit; and also, to a very small extent, 
with that of the observer on the earth's surfac rhe 
average velocity of the earth in its orbit is 18.5 miles 
per second; and a point on the equator has a velocity 
of nearly t} ree-tenths of a mile a second—due to the 
earth's rotat on it xis At any other point on 
the earth surface the velocity of the smaller com 
ponent is equal to that at the equator multipliea@ by 
the cosine of the latitude ind this evidently reduces 
to nothing at the poles os 90 deg 0) For ex 


ample, the velocify of the observatory at Upsala (lat 
9 deg. 51 I ) is one-half that of Quito (lat 
) deg. 14 min.) The velocity of the earth’s motion in 


sixty-four times that of a point at 


f 1s 5 om s 
the equator ( ) The latter component is 
(). 288 


ates the velocity of tl OD 


server when the direction of 


his path is the same as that 


— 


of the earth's motion, and 


und in Fig.. 1, 7 RR 
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interest to note the extent of the means by which ism with a well-modeled tree trunk furnished with 
leaves made of some tender green textile material, 
which will move and rustle under suitable air cur- 
rents just as the natural leaf would do in the open 
thé growing interest in astronomical observation air. Such a tree, standing in a meadow of well-cut 
and research. During the past fifty years the num- green wood, in which the feet of the actors sink in a 
ames are officially published has most realistic manner, is vividly true to nature. A 
] ly ed. In 1859 the recorded list large amount of modern stage realism owes its exist- 
ence to a well-planned application of textile products. 

For a long time past the weaving mill has been a 
good friend to the scenic artist, as the canvas, cur- 
tains and backings have become indis- 
pensable for his purposes. Of modern 
times, too, the introduction of asbestos 
fiber into these woven goods has proved 
most valuable in enhancing the security 
of theaters against fire; textile materials, 
imbued with water-glass, have also be- 
come a most valuable stage accessory to 
attain the same end. 

In a recent successful production of “A 
Midsummer Night’s Dream,” produced in 
Germany (and staged by the well-known 
Mr. Max Reinhardt), the trees amid 
which the sprightly Puck cut his quaint 
gambols, consisted of wooden frames cov- 
ered with a most realistic canvas repre- 
sentation of bark, calculated to deceive 
even the sharpest spectator. The rust- 
ling leaves were made of pressed, var- 
nished and suitably colored pieces of cot- 
ton, which were carefully fastened to the 
twigs and branches. In another opera, 
in which a garden with lilac trees ap- 
peared, the flowers and leaves were prod- 
ucts of the weaver’s art, all the stems, 


avens are studied on our “moving observatory.” 
rhe steadily increasing number of astronomical obser- 
vatories on the face of the earth is a fair index of 


a state of astronomical activity, 


have been so for a quarter of a century. 
ihis number is now increased to two hundred and 








ite hov p- ; er : pod : an yong ara etc., being made of carefully modeled and 
' ble. painted pieces of cotton. The moss at the 
foot of the trees was made on carpet 
looms, and the material was close-cut till, 


thirty. The two groups inclosed in dotted lines (Fig. in its soft green plush-like consistency, it was abso- 


the greatest number, which for the most lutely true to natural moss. These grass and turf 
part are east of Greenwich and west of Washington carpets are also woven on plush looms. Corn fields 
Fourteen others, either singly or in groups, are rep- are also woven in the same way, a special kind of 
resented by the small circles scattered over the earth's bast or fiber being used. Snow is made from pieces 
of cotton wool, while sandhills and seashores consist 
of carpets made exactly to imitate sand in color and 
grain. When skillfully used, in conjunction with well- 
handled light effects, the marvelous natural effects 
produced require seeing to be realized. 
The cloud effects (often seen passing over the stage) 
are only gauze curtains, painted to resemble mist or 
thick dark masses of cloud as occasion requires. For 


surface; and there are also fifteen on the invisible 
hemisphere. The United States and Great Britain 
and her colonies take the lead with one hundred 
and five oDservatories, or very nearly as many as all 
the remaining countries which are officially repre- 
sented Germany has thirty-one, Austria sixteen, 
Italy sixteen, Russia fourteen, and France twelve 
The remaining thirty-eight observatories are divided 
between Belgium, Denmark, Finland, Greece, Holland, producing the howling and whistling sounds of wind 
Japan, Mexico, Norway, Poland, Portugal, Spain, and storm, use is made of a kind of lathwork drum, 
Sweden, Switzerland, and the South American repub- the sharp-edged laths of which are caused to pass 
over tightly-stretched pieces of silk or cotton material; 
this produces the sound of wind, which rises or falls 
in intensity according as the drum is rotated more 
or less rapidly. A _ special 
accessory for the stage also 
due to the textile industry, 
and which is probably but 
very little known, are woven 


lics. The number of those which are officially reported 
in the northern hemisphere as compared with those 
in the southern hemisphere is as twelve to one. This 


— 








hes it when in the 


diminis 
oppesite direction This di 
rection is continually chang 
ing, and may be plotted for <-—_at Midni 
any latitude. Four direction A 
are illustrated in Fig ; 
which is a projection of the 


earth on a plane which is 


parallel to its axis and per 
wendicular ‘ 1¢ plane of 
the eclipti It shows th 
direction f 3 Diagram of pr 
path a on and ! inight 
at the dates of the vernal 


and autumnal equinoxes. .at 
the date of the vernal equinox the sun is supposed 
to be on that side of the earth which is nearer the 


reader At noon the motion of the observer O on 
the earth’s surface is in the direction of the arrow a; 
ind the direction of the earth’s motion is indicated 
by the a The resultant direction is shown 
b he b W liptic At midnight the 
direction « rface is b, and the resultant 
is abo the \ late of the autumnal 
equinox, the 1" i to be on that side of 
the earth which i " m the reader; and the 
direction of the eart notion shown by the 
arrow B. The resultant rections for noo! nd mid 
night are respectively abovy ind below he ecliptic. 
DISTRIBUTION OF OBSERVATORIES ON THE EARTH SURFACE 


In considering a subject of this uature, it is of 


ia at Noon 


Direction or Observers Path at date of 
Vernal Equinox 


> 


glass panes. Very many 
transparent decorations are 
needed for the stage; these 
_.Plane of _ used to be made of glass, 
"Eclrptic but gelatine was_ subse- 
quently employed. Both of 
these materials were attend- 
ed by the great drawback of 
a high percentage of break- 
age, as careful usage is im- 
possible, considering the 
rapidity with which scenes 
have to be shifted. The 
weaving industry again 
proved a good friend here, 
disproportion is obviously due to the earlier estab- by the introduction of plates woven of a special kind 
lishment of seats of learning in the northern hemi- of very thin fine-meshed wire; these plates are coated 
sphere, and to the unequal distribution of land and with a special white, transparent gelatine, and the 
effect of glass is obtained to a nicety—even when 
viewed at a short distance. Artificial flowers. are, of 
course, also widely used, and taken all round the tex- 
tile industry is one of the most valuable aids there 
is to stage decoration. 


al Ni — 


eu al Midnight 









Direction of Observers Path at aate of 
Autumnal Bauinox 


. plane parallel to its axis and perpendicular to plane of ecliptic, Four directions shown of 


vers path. 


A MOVING OBSERVATORY. 


water north and south of the equator. Attention is 
called to this point because it is hoped that in the 
not far distant future a large number of telescopes 
will be directed to the study of the southern heavens. 


— >. 


Novel Stage Decorations—A New Branch of Textile 
Industry. 
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Washable Coating for Plaster Casts—Dissolve 3 
parts of caustic potash in 36 parts of hot water, add 9 
parts of stearic acid. The soap paste thus obtained, 
is to be diluted with an equal quantity of water and 


BY ARTHUR H, J. KEANE, M.J.1. 

Nowadays realism on the stage has become a sine 
qua non, and some of the plastic decorations used in 
Germany, and elsewhere, have produced both charm- 25 per cent alcohol. Apply warm, then wash the 
ing and astonishing effects. Scenic painting is all very plaster cast with a wet sponge. (Ammonia is even 
well, but can never attain to the reality of nature. A better than potash.) Old plaster casts must first be 
painted tree, for instance, can never compete for real- cleansed with a 3 per cent caustic potash solut:n, 
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ROANS CULTIVATED OUTSIDE THE BODY. 


HUBER, A.M,, M.D. 


TISSUES AND 0 


BY JOl B. 
de is the dictum of Virchow, 
me of modern pathology. The tis- 
s making up the body of the living, 
sentient creature from the very. lowest organism up 
to man, are developed by cell multiplication; the same 
is true of the veg table kingdom. All life begins in 
a cell, a microscopic structure made up of protoplasm, 
water, and salts We have not discovered within the 
cell any substance which is not to be found in nature 
without it and which has obviously not been derived 
from the cell's « nvironment, 

In the process of development of the human body, 
the vivified first cell reduplicates until the aggregation 
of cells takes on the appearance of a minute sphere. 
Presently a spot becomes apparent in the surface of 
this sphere, from which the multiplying cells distribute 
themselves in three layers; and from these layers the 
future body is evolved. One of these layers is con- 
cerned in the formation of the epidermis and the 
glandular parts of the skin, the hair, the nails, the 
mucous membranes of the mouth, the brain, the spinal 
cord, and the organs of special sense; another fur- 
nishes the epithelium of the respiratory passages; the 
third gives rise to muscular and bony tissue, and the 
organs and tissues essential to the circulation of the 
blood. One of the collateral activities of cell multipli- 
eation is that they exude or excrete fibrinous material, 
which is distributed about the living cells and helps 
to form a framework for their support. Thus do cells 
become differentiated according to the offices they have 
to fill in the ecenomy. Some become long, as in muscu- 
lar tissue; some flattened and oval—bone cells; the 
epithelial cells in the upper air passages have micro- 
scopic cili# or hairs upon their free borders, so that 
they may assist in expelling foreign substances inimi- 
cal to the body they have entered; others become nerve 
cells, star shaped, with their nerve fibers or prolonga- 
tions extending from them to the periphery of the 
body; still other cells are modified for their several 
offices in digestion, in respiration, in secretion of the 
body fluids, in excretion. In the various organs some 
cells are “functionating,” doing the work required of 
the given organ; and others (the connective tissue 
cells) form with the fibrinous exudate mentioned the 
inierstitial or “basement” framework in which the 
functionating cells are imbedded. 

Now, it is but a process of development which is 
here sketched. Though the human anatomy is builded 
upon the cell, the physiological laws of geferation, 
growth, and evolution of cells are still unknown, or at 
least undetermined. This is a most important con- 
sideration with regard to human pathology (the study 
of human disease), since pathology is not to be thor- 
oughly comprehended without exact human physiology 
(the study of the body in health). 

Dr. Alexis Carrel and his assistant in the Rockefeller 
Institute, Dr. Montrose T. Burrows, in their notable 
paper on the “Cultivation of Adult Tissues and Organs 
Outside of the Body,”’* have logically observed that 
it is the part of science to develop methods which per- 
mit the discovery of these physiological laws. These 
workers have begun the systematic investigation of 
one such method, namely, the cultivation of adult tis- 
sues outside the body from which they are taken, bas- 
ing their researches upon the remarkable work of Prof. 
Ross Harrison of Yale University. The latter, in 
addressing the Harvey Society of New York city on 
the subject of Embryonic Transplantation,} observed 
that “fortunately for the possibility of extending our 
conclusions to many of the phases of human develop- 
ment, we have in the embryos of the frog and the fish 
forms w_ich are sufficiently closely related to man, 
and which permit the most varied kinds of experi- 
ments.” Harrison in turn reverted to Born of Breslau, 
who in 1894 found that pieces of frog embryo entirely 
severed might heal together again. This modern 
Frankenstein obtained individuals of normal form 
from parts of two embryos; or a head was grown 
in the place of a tail and vice versa. Even two dis- 
tinct species, as the common green frog and the fire 
toad, were metamorphosed into a creature showing in 
each half the characteristics of the respective species. 
A word of tribute should be given to the scientific 
mechanician, whose work is absolutely indispensable 
to advance in science. The binocular dissecting micro- 
scope of Zeiss makes the frog embryo (the rudimen- 
tary organism of the frog), in actual size 3 millimeters, 
to appear as large as a mouse. Thus, with tools ex- 
quisitely fashioned to his use, Harrison, in working 
on the tissues of the frog embryo, observed the de- 
velopment of nerves from the central nervous system 
cultivated in a drop of lymph. 

Burrows then adapted Harrison’s method to the em- 
bryonal tissues of warm-blooded animals. He culti- 
vated nerves in sixty-hour chick embryos, and upon 
such basis Carre] and Burrows in the Rockefeller Insti- 
tute have been and are now seeking to develop a gen- 
eral method applicable to the adult tissues and organs 
“® The Journal of the American Medical Aesociation, October 15th. 1910, 
* +The Harvey Lectures, 1907-8, J. B, Lippincott Company. 


Omni cellula ¢ 
which is th 
sues and the orga! 


cornel 





Scientific American 


of mammalia, with a view to determining some of the 
laws of cellular physiology. 

Minute fragments of tissues of dogs, cats, and of 
an adult frog were extirpated and inoculated anti- 
septically into a plasmatic medium,* taken in each 
case from the blood of the respective animal; and these 
tissues were sealed in hollow glass slides, which were 
then placed in an incubator maintained at a constant 
temperature of 37 deg. C. (98.6 deg. F.) the normal 
temperature of our bodies. The microscope by which 
the phenomena were noted was moreover placed in a 
special thermostat kept at 37 deg. C. The growth of 
the cells and the multiplication could therefore be ob- 
served over given periods of time, and at the bodily 
temperature, 

The plasmatic media were thus inoculated with many 
tissues or organs—connective tissue, cartilage, peri- 
torieum, bone marrow, skin, thyroid gland, spleen, 
suprarenal gland, kidney, lymphatic gland; and all 
were found to multiply or grow. The cultures of these 
different tissues had common characteristics. The 
time of the beginning of cellular proliferation -was 
found to depend on the nature of the tissue, the age 
of the animal, and other more or less important factors. 
In some instances the vegetation started after 36 or 
40 hours; in animals only a few days old the culture 
appeared after 10 to 12 hours; four or five days after 
the inoculation of the medium the thyroid, kidney, 
suprarenal, and other cultures were in full activity, 
and remained so as long as the medium allowed it. 
Such tissue as cartilage or peritoneum grew at first 
very slowly—very few new cells after three days; but 
about a week after the inoculation the cultures become 
much more active, and were in full vegetation after 
9 to 10 days. There are also some analogies between 
the morphological characters of the cultures of various 
tissues and organs. For all tissues the first indication 
of growth is the appearance on the edges or the surface 
of the specimen of small and regular granulations— 
the cytoplasm of cells, in which the nucleus and nucleoli 
soon become visible. The cells thus proliferated appear 
either spindle shaped or polygonal. The morphology 
of the former is about the same in all tissues—bone 
marrow, kidney, thyroid, or cartilage; long, slender 
and radiating from a fragment of tissue or organ 
through the plasmatic medium, they are derived prob- 
ably from the connective tissue framework of the 
organ. The morphology of the polygonal cells, on the 
other hand, varies widely according to each tissue and 
organ. They seem in part “to be differentiated cells 
of epithelial nature;” cartilage produces cartilaginous 
cells, and thyroid generates cells that look like thyroid 
cells. And by using a suitable technique, “we can con- 
trol the growth of one or another of these types; a 
small fragment of thyroid cleanly cut produces mainly 
spindle cells, while in tissues more finely divided 
(scrapings) epithelial-like cells appear.” In the first 
part of their work, Carrel and Burrows found and 
studied the growth of adult tissues outside the body; 
in the second part they attempted to cultivate thyroid 
cells in series, and also to activate the growth of a 
tissue by passage from one plasmatic medium to an- 
other, and foun: in the second medium cells growing 
out of those developed in the first. Their experiments 
have demonstrated that adult tissues and organs grow 
very easily outside the body; and they conclude that 
the cultivation of normal cells would appear to be no 
more difficult than the cultivation of many bacteria. 

Carrel and Burrows are but at the threshold of their 
investigations, which are of much promise. It is for 
the future to determine whether continuous series 
of cultures can be secured. The method they are work- 
ing upon can be used for the study of many important 
problems. It may render possible the cultivation of 
certain micro-organisms in conjunction with living 
tissue cells, or alone in plasmatic media. It should cer- 
tainly be of great value in the study of the as yet un- 
solved problem of cancer, one of the views concerning 
which dreadful disease is, that it results by reason 
of embryonal tissue that has “gone bad,” by reason of 
cellular masses that have got misplaced during em- 
bryonal development. Carrel and Burrows, who are 
so scientific and so conservative in their work, consider 
it can at any rate thus far be assumed that the per- 
fection of the method of cultivating adult tissues of 
mammals outside of the body will be helpful in the ex- 
ploration of unknown fields of human pathology— 
wherein investigation bids fair to be most momentous 
to human existence. 

——___——_ + @+@e --—- -- > 
Forest Fires, 

It has been estimated by the Forestry Bureau of the 
Department of Agriculture that the recent forest con- 
flagrations which took place in Montana and Idaho 
in the national forests have killed or destroyed over 
six billion board feet of timber. 

Of this heavy loss the heaviest was probably in the 
Idaho forests, where over three billion board feet of 
timber has been reported killed or destroyed, with 
a burned-over district of more than 450,000 acres. 
This great burn began just north of Wallace in 








* Plasma is blood less the blood corpuscles, 
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Idaho, and extended in a southerly direction for a 
distance of nearly one hundred miles. At its widest 
point this burn was about 40 miles wide and had a 
very irregular shape. 

It is the opinion of Forester Graves, that as usually 
happens in cases of big fires, there will be found to be 
considerable areas of living timber within the regions 
now mapped as entirely burned over. The figures 
given are necessarily tentative, for it has been im- 
possible to examine all the burned areas thorcugh!y, 
owing to the fact that the big fire was really a union 
were driven to 
Certain 


of a number of separate fires, which 
fury by the fierce hurricane of last August 
regions of the burned district lie in a very inaccessible 
mountainous country, into which, on account of the 
absence of trails and of forage, it has been almost 
impossible for the fire fighters to penetrate 

There will be of necessity a great quantity of fire- 
killed timber, both on the national 
private lands, and this is to be disposed of as soon 
as possible, for if not marketed quickly it will nod 
be worth cutting at all. This will be 
stump to millmen, who will lumber the land, paying 


forests and on 


sold on the 


a set price per thousand board feet for the timber 
The price at which this fire-killed timber wil! be sold 
will be lower than would be asked for the timber under 
usual circumstances, since the amount to be disposed 
of is doubtless greater than can be marketed in any 
event. It is not considered good policy by the De 
partment of Agriculture to sell off the national! forest 
timber except when it is in good demand, but with 
the fire-killed timber it is a case of now or never, for 
otherwise it would go to waste in the woods Consze- 
quently, there is an unusual opening for lumbermen, 
who are ready to buy this stumpage at bargain prices 
At the rate of cutting from the national 
forests, the six billion feet is equal to about twelve 


present 


years’ supply; but it is less than one-sixth of a single 
year’s cut in the whole country, or enough to keep 
all our lumber mills busy for something Hke two 
months. It is estimated that the lumber burned up 
or killed amounts to between one and two per cent of 
the total stand of national forest timber. 

It is almost impossible at this time to estimate how 
much of the six billion feet which was destroyed can 
eventually be salvaged. If it proves to be a total loss, 
and should its stumpage value be placed at the same 
which national forest timber was sold last 
mean a money of about fifteen 


figure at 
year, it 
million dollars. 

This valuation does not of course include the de 
struction of the many towns and villages and the loss 
of homes and life. It proves, however, the advocacy 
of a better force of men to look after the forests of the 
country, and better means of protection. 

——_—___—___-®+@+@ —---—.- 
The Current Supplement, 

In the current SuprpLement, No. 1818, will be found 
an unusual number of instructive articles on scientific 
and engineering subjects.—Sir John Gavey concludes 
his brilliant paper on telegraphy and telephony.—-Mr. 
W. H. Wakeman gives an excellent review of high and 
low-water alarms for boilers.—Dr. Louis Kahlenberg’s 
historical consideration of the study of solutions, in 
which he points out methods of future research, is con 
cluded.—“The Shepherds of Palestine” is an excellent 
article by Harold J. Shepstone, that carries one’s mind 
back to biblical days.—Prof. Hobson's address, in which 
he discusses mathematical methods, is presented. 
The third installment of Mr. Grover Cleveland 
ing’s paper on “The Practice and Theory of Aviation,” 
in which he discusses the leading types of the pres- 
ent day, is published. 

Oe 
A $15,000 Prize for Acroplanes, 

Mr. Edwin Gould has offered, through the columms 
of the Screntiric AMERICAN, the sum of $15,000, which 
is to be awarded for the construction of a heavier- 
than-air flying machine, equipped with more than one 
motor and propeller. 

The conditions governing Mr. Gould’s 
published in the Screntiric AMERICAN, 
October 29th. 
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It has been supposed that a bill for completely modi 
fying the German patent law would be laid before the 
Reichstag during its next session. This will not be the 
case; but it is regarded as certain that during the com- 
ing session a preliminary bill for a new patent law 
will be laid before the Reichstag by the Ministry of 
the Interior with a view to giving interested circles 
an opportunity o. critkizing the suggestions made and 
of discussing the bill fully. For two months the mat- 
ter has been discussed between the government officials 
and the Prussian ministries, and these discussions 
were preceded by conferences with experts connected 
with the various industries of Germany 
referred to will deal mainly with the rr 
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A New Method of Measuring the Effect of Light Upon Dyes and Pigments 


BY JACQUES BOYER 


No exact method of measuring the effect of light 
upon dyes and pigments is now in practical use. The 
permanence of a dyed or printed fabric is usually 


expressed by saying that it can be exposed to the sun 


s0 many days or hours without fading appreciably, but 


such statements are vague and inexact, because th 
bleaching effect of the sun's rays varies greatly with 
the season, the latitude, the clearness of the sky and 
r, and the angle at which the rays strike the colored 
urtace 

A. distinguished colorist, the French engineer P 
Dosne, bas devised a far more accurate and reliabl 
method He exposes the specimen at noon, with its 
plane perpendicular to the sun's rays (The inclina- 
tion varies with the season and is adjusted weekly.) 
The intensity of the sun's rays during the exposure 
is recor i by 1 res ing anemometer, and the 
brightne and hue of the specimen are examined, 


exposure, by a process which in 


amount of fading and also gives, by 


dicat t! exac 
reference to an easily constructed chromatic scale, an 
accurate measurement of the character and extent of 
the change in color 

When th intensity of illumination can be deter- 
mined quantitatively, the permanence of any color 


can be represented by the number of actinometrik 


inits remistered during an exposure in which the color 


is altered by an arbitrary amount, the same for all 


lors 
Dhosne employs the distillation actinometer, recently 
invented by Besson and Thurneyssen This instru- 


ni, which is shown in one of the illustrations, con 


sts essentially of two glass bulbs connected by a tub 


1d partly filled with ether, which is colored in order 


to increase its power to absorb the solar radiations 
The upper bulb is made of colotless glass, the lower 


one of blue glass The lower bulb is inclosed in a 


colorless giass globe, from which the air has been ex 


hausted. When the instrument is exposed to the rays 


of the sun, the lower bulb is heated more strongly 


Some of the ether in the lowe 


than the upper one 
bulb is volatilized and the vapor ascends to the 
bulb, where it condenses, and falls back to the lower 


bulb in the form of liquid drops. In falling, each drop 
strikes a litile lever connected with a galvanic battery, 
causing a wire attached to the lever to enter a mercury 


and thus closing the circuit of the battery through 
electromag- 


cup 
an electromagnet The armature of the 
net is connected with a pencil which is in contact with 
overing a cylinder which is revolved 
When the circuit is 
helical line on the 


a sheet of paper, « 
clockwork 
continuous 


uniformly by open 
the pencil traces a 
eylinder, but at 


each momentary 


the 


ng 


the 


€ 


ye, but must be 


chromatic top, which is shown 


photograph. 


determined 
in 


This apparatus consists 


with 
the accompany- 


the aid of 


essentially 


of a series of variously colored disks and sectors which 


can be 


sh 


aft ¢ 


tions 


combined in various ways and attached to the 


rf 


per 


an electric 


minute Owing to the 


motor, which makes 
persistence of im- 


1,200 revolu- 

















The chromatic top. 


pressions on the retina, a disk, composed of differently 


colored 


to 


sectors and revolving with 
a uniform tint which represents the 


the eve 


this 


velocity, pre- 


combination of the component colors in the proportion 


of 


the 


areas of the sectors. 


inclosed 
In the lid of the box is a circular aperture surrounded 
by a double graduation (360 deg. and 100 equai parts). 
The chromatic top is set spinning by pressing an elec- 


tric button, preferably with the foot in order to leave 
both 


The 


colors 


in a cylindrical box, lined 


hands free. 
adopted for the disks are 
the third blue and the third yellow-green of Chevreul’s 


with 


The whole apparatus is 


black velvet. 


the orange, 


chromatic circle. These are the three primary colors, 
according to modern theories and the experiments of 
Rosenthiel, and they are the only three colors which 
produce the impression of white or neutral gray when 
combined in equal proportions, i. e., equal areas of 
equal intensity. White or gray can be produced by 
combining any color whatever with two others, suit- 
ably proper proportion. The lumin- 
osity, or approximation to white, of the grays thus 
obtained is determined by matching them with grays 
produced by combining white and black in measured 


selected and in 


proportions, by revolving pure white sectors before a 
black background. If the three fundamental 
colors are represented by the angular points of an 
triangle, and if combinations of each two 


pure 


equilateral 
colors are arranged along the corresponding side of 
the triangle so thatethe distance of any mixed color 
from either angle is inversely proportional] to the quan- 
tity of the corresponding primary color contained in 
thus constructed 
line which 


the mixture, the triangle possesses 
the peculiar property that 


connects a pair of complementary colors passes through 


every straight 


its geometrical center. 

Dosne employs Rosenthiel’s color triangle, in com- 
bination with the chromatic top, in the following man 
ner: A 60 deg. sector of the color under examination, 
before it has been exposed to the sun’s rays, is com- 
with sectors of two of the funda- 


bined by rotation 


mental colors, the angles of which are varied until 
a neutral ggay is obtained. The experiment is re- 


the color under examination, after its ex- 
The same two fundamental colors 


peated witl 
posure to the sun 
are employed, but the proportions required to produce 
a neutral gray are different in the two cases. Each of 
the grays thus obtained is matched with a gray pro- 
duced by simultaneously rotating a white sector of 
longer radius before the black velvet background. If 
a white sector measuring 36 deg. is required to match 
the first gray, and it is found necessary to increase 
the angle of the white sector to 54 deg. in order to 
match the gray obtained by combining the faded color 
with the fundamental tints, the amount of fading is 
54 36 

————-, or 50 per cent. The change of tint caused 
by exposure to the sun is deduced from the color tri- 
angle as follows: Suppose that 60 per cent of the 
standard green and 40 per cent of the standard orange 
gray with the unfaded color 
under examination. As each side of the color triangle 
is divided into 100 equal parts, this complementary 
mixture will be represented by a point of the green- 
orange side of the 
triangle, distant 
60 divisions from 


are required to form 





closure of the cir 
uit the 


irawn aside, pro 


pencil is 


ducing an inden 
tion in.the line 
wed. The num 
ber of indenta 


made dur 


ions 
ing the exposure 
is equal to. the 
number of drops 


of ether that have 


fallen and, there 
fore is aA meas 
tire of the total 


amount of solar 
adiation received 
by the apparatus 

If the 


minted nen 


dyed or 
has evidently fad 
ed to the degre 
which has been 
arbitrarily chosen 
as the standard 
the number of in 


dentations in the 


race made during 
the exposure is 
ilso a ‘ it of 
e relatty per 
| oT t 
olor 
t, er 
howeve +} pre 
lem is complicat 
ed by the chang 


of tint produced 








the orange and 40 
from the green 
end. If a straight 
line is drawn 
through this 
point and the cen- 
ter of the triangle 
and is prolonged 
~til it intersects 
the  blue-orange 
side, the point of 
intersection will 
be the place of 
the unfaded color 
in the chromatic 
triangle. Suppose, 
also, that 55 per 
cent of green and 
45 per cent of 
orange are re- 
quired to make a 
gray Ly combina- 
tion with the fad- 
ed color. The 
repetition of the 
process described 
above will lead to 
a point on the 
blue-orange side 
of the triangle a 
little nearer the 
blue end than the 
point previously 
found. The dis- 
tance between 
these two points 
indicates the 








sun’s rays, 

their ef- 
fect cannot be cor 
estimated 4 


by the 


so that The specimen and the actin 


NEW METI 


rectly 


Chevreul’s ¢ 


neter exposed outside the window of a room containing the electric recording apparatus, 
hromatic cirele and Rosenthiel’s chromatic triangle are shown above. 
F MFASURING THE EFFECT OF LIGHT UPON DYES AND PIGMENTS, 
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amount by which 
the color has been 
(Concluded on 
page 370.) 
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chiefly because it was the most 
tant event of the kind ever held in this 
esuntry, and because it served to bring out 
most clearly the general equality of French 
and American designers and builders of aero- 
planes. Whatever may be the merits of bi- 
planes over monoplanes so far as rigidity and 
strength of construction are concerned, there 
is no doubt that in the eyes of the thou- 
sands of spectators, the monoplanes, and above 
all the Antoinette model, presented the most 
pleasing spectacle. The Wright biplanes at- 
tracted not a little attention, partly because 
of their remarkable performances in high climb- 
ing, and partly because of the presence of the 
small racer which the Wrights had designed 
for the express purpose of competing In the 
Gordon Bennett International speed trophy 
contest. 
THE COURSE. 

The Belmont Park course was by no means 
regarded with favor by the contestants, and 
not without reason. In order that as little as 
possible might be seen from the outside by 
those who had no desire to pay for admission, 
the management had erected high canvas bar- 
riers. These, as well as a clump of trees within 
the 5-kilometer International Trophy Course, a 
large grandstand, the club house, and the execu- 
tive headquarters, gave ample opportunity for 
the wind to lash itself into eddies and counter 
currents, and to cause the contestants much 
trouble. Some idea of the effect of these vari- 
ous structures upon the wind could be gathered 
by watching the anemometers. Gages at the 
grand stand indicated a velocity of only 10 
miles an hour, when it was manifest from 
the flags on the pylons and from the machines 
themselves in the air, that the wind was far 
stronger. 2 

Belmont Park was pyloned off into two 
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the third $1,000, and the fourth $500. This 
prize was awarded in the above order to the 
aviators who during the meeting had remained 
in the air the longest period of time, which was 
determined by adding the time credited to each 
aviator under daily totalization of duration 

The totalization of distance prizes amounted 
to $3,000, and were divided into three parts 
$1,500 for the first man, $1,000 for the second 
man, and $500 for the third man. The dis 
tances covered in the hourly contest for dis 
tance throughout the meeting were added 
gether. 

The amateur prize consisted of a‘silver cup to 
the value of $1,000, and was put up for the 
amateur aviator whose total duration of flights 
during the meeting was the greatest. 

The sum of $1,000 was reserved for the me- 
chanics of the aviators engaged in the meeting, 
as a recognition of their good will. 

The Michelin trophy could also be competed 
for. The trophy is awarded to the aviator who, 
during the year, succeeds in making the longest 
flight in.a closed circuit without touching the 
ground. A prize of 20,000 francs (about $4,000) 
in cash goes with the trophy at the end of the 
year. It is at present necessary to exceed 289 
miles—the distance made by Maurice Tabuteau 
at Etampes on October 28th—to win the 
prize. 

The Screntiric American Trophy was also 
open for competition during the meeting. Under 
the rules for 1910, the trophy will be held fo: 
the year by the aviator who makes the longes' 
flight in point of distance, provided that th« 
distance is not less than 40 miles across coun- 
try. The trophy becomes the property of the 
contestant who wins it three times in succes- 
sion. Mr. Glenn H, Curtiss won the trophy in 
1908 and 1909. On May 29th, 1910, he covered 
a distance of 74144 miles in competition for the 
trophy on his memorable Albany to New York 
flight. 
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courses—a short, hexagonal course, and a long 
course. The short course was used for the 
hourly distance and the daily speed contests, 
and the long course for the Gordon-Bennett race 
for the International Trophy. The short course was 244 
kilometers long, equivalent to about 1% miles. The 
long course was 5 kilometers, equivalent to about 3 1/10 
miles. The six sides of the short 2%4-kilometer course 
measured respectively 770 meters, 171.92 meters, 143.45 
meters, 959.63 meters, 160 meters, and 297 meters—a 
total of 2,500 meters. The distances between pylons 
on the 5-kilometer International Trophy Course were, 
37.72 meters, 385 meters, 376.09 meters, 276.04 meters, 
683.97 meters, 390.61 meters, 527.56 meters, 534.01 me- 
fers, 160 meters, and 295 meters, 
THE PRIZES. 

The cash value of the prizes offered exceeded any- 
thing ever contested for at a flying meeting. The fol- 
lowing is a list of the prizes which were offered: 


seseeee $5,000 
2,500 


Gordon Bennett cup............-. 
Gordon Bennett elimination....... 
Hourly distance ............ 

Hourly altitude ...... . 
Daily totalization of duration. ...........sceeeeeeees 
Fastest flight, ten kilometers...........ccecescsseees 


Grand altitude, if worid’s record.. 
GORE TONE ac cccvccccscccccceess 
Cross country .......... ° 
Cross-country passenger carrying 
Passenger carrying ‘ 


Kilometer straightaway 
Totalization of duration ... 
Totalization of distance 8, 
Michelin trophy, if unbeaten at end of year.......... 4,000 





Scientific American trophy, value.................-0. 2,500 
SE GUE, TUDE, ds 05 60 n0ceskbeetoesenssbiiate 1,000 
EE GED cecccscvccceccinedsonedsnetsseues 1,000 

eer a eo ee $74,300 


DISTRIBUTION OF PRIZES. 

Except on the fourth and seventh days, one hour or 
more was set aside for hourly distance and altitude 
prizes, the distance prize being awarded to the three 
aviators covering the greatest distance in one or more 
flights during the hour designated. The altitude prize 
was awarded to the three aviators reaching the great- 
est altitude during the hour designated. Of the daily 
totalization of duration prizes, the sum of $500 went to 
the first man, the sum of $250 to the second, and $100 
to the third for each day, the prize being awarded to 
the three aviators who remained in the air the great- 
est period of time, determined by adding together 
the time of the flights, whether for distance or alti- 
tude, in the hourly events of the day. 

The $3,000 prize for the fastest 10-kilometer flight 
was distributed as follows: To the first man, $1,500; 
to the second, $1.000; to the third, $500. The prize 
was awarded to the aviators who, during the course 
of the meeting, made the. fastest time for any four 
consecutive laps of the 2,500-meter course during 


Latham in his “Antoinette” and Grahame-White in his Farman 


biplane circling around the shorter course. 


hours assigned for the hourly distance contests. 

The grand altitude prize of $3,750 was divided into 
four parts—the first $2,000, the second $1,000, the third 
$500, and the fourth $250. An extra sum of $1,000 was 
put up for the man who would make a world’s record. 
The contest was open to aviators who competed in the 
hourly distance contest for altitude throughout the 
course of the meeting, as well as during the special 
periods devoted to the contest. 

The Aero Club of America offered a prize of $5,000 
to the winner of the grand altitude prize, provided his 
altitude was 10,000 feet or more. 

The grand speed prize of $4,500 was divided into 
three parts—$3,000 falling to the first man, $1,000 to 
the second, and $500 to the third. The prize was com- 
peted for in trial heats, the winner of each heat com- 
peting in the semi-final and final heat. The race was 
over a distance of 25 kilometers (10 laps.) The con- 
testants were dispatched one after the other, the win- 
ner being the contestant who made the distance in 
the shortest time. One minute was given before the 
start for the engine of each machine to be set in mo- 
tion, and the machines were dispatched at one-minute 
intervals. Contestants whose engines were not in mo- 
tion within five minutes of the signal were disqualified. 

The prize of $3,400 offered for a cross-country 
flight amounted to $850 a day for four days. The 
first prize consisted of $500, the second of $250, and 
the third of $100. The prize was offered for the 
flight from the starting point around a given mark 
outside the course, and return. 

The $2,000 cross-country passenger-carrying prize 
was offered to the aviator who, during .ae course 
of the meeting, carried a passenger for a flight from 
the starting point around a given mark outside the 
course and return in the best time. 

A passenger-carrying prize of $1,600 was also offered 
to the aviators who carried the greatest weight of 
passengers around the course of 2,500 meters. This 
sum was divided into three parts, $1,000 falling 
to the first prize, $400 to the second prize, and $200 
to the third. ‘ 

Great interest was aroused by the offer of a Statue 
of Liberty prize, donated by Mr. Thomas F. Ryan, 
and amounting to $10,000. The prize was offered to 
the aviator who made the best elapsed time in a 
flight from the starting line at Belmont Park, around 
the Statue of Liberty, and return to the starting line. 

The totalization of duration prizes amounted to 
$6,000; the first prize being $3,000, the second $1,500, 


In addition to the prizes offered, the aviators 
were permitted to participate in ihe profits, to 
the extent of 70 per cent of the first $100,000 of 
such profits, and 40 per cent of any sums beyond the 
first $100,000. 

The Gordon-Bennett Cup was perhaps the principal 
trophy of the meeting. A year ago, on August 28th, 
Glenn H. Curtiss won the cup at Rheims, France, mak- 
ing the fastest time, 20 kilometers in 15 minutes 50 3/5 
seconds, equivalent to a speed of 47.06 miles per hour. 
In the 1910 Gordon-Bennett cup race, $5,000 cash went 
to the winning aviator, and the silver trophy to the 
club of the country represented by him for making the 
fastest time for 100 kilometers (62 1/10 miles) over 
a course of 5 kilometers (3 1/10 miles). 


THE ENTRIES, 


France—Count Jacques de Lesseps (Blériot), Alfred 
Leblanc (Blériot), Hubert Latham (100-horse-power 
Antoinette), Réné Barrier (Blériot), Emile Aubrun 
(Blériot), Réné Simon (Blériot), Rolland 
(Demoiselle), C. Audemars (Demoiselle). 

England—C. Grahame-White (Farman and Blériot), 
James Radley (Blériot), Alec. Ogilvie (Wright). 

America—Ralph Johnstone (Wright), Walter Brook 
ins (Wright), Arch Hoxsey (Wright), Charles K. 
Hamilton (Curtiss), Capt. T. S. Baldwin (Curtiss), 
Tod Shriver (Curtiss), John B. Moisant (Blériot), J 
A. Drexel (Blériot), ©. B. Harmon (Farman), H. 8 
Harkness (Antoinette), C. F. Willard (Curtiss), J. C. 
Mars (Curtiss), J. A. D. McCurdy (Curtiss), Eugene 
Ely (Curtiss). 

SCENES IN THE HANGARS. 


Garros 


An inspection of the hangars far from the grand 
stand, to which few had access, revealed the darker 
side of aeroplaning. 
or two was to be found repairing a machine, a proof 
that the aeroplane has not as yet reached that stage of 
practical utility which will make it a general vehicle of 
sport. What is more, the number of the mechanics em- 
ployed, the variety of parts which are necessary to re 
pair damage, and indeed the number of machines held 


In almost every shed a mechank 


in reserve, drove home the fact that an aviation com 
petition such as this is nothing for an ordinary man 
unsupported by the financial and mechanical backing 
of a wealthy manufacturer of aeroplanes. 
of the contestants represented not himself, but a 
company. Although individual skill counted for 
much in the handling of the machines, it can hardly 
be denied that contests such as this are contests of 
manufacturers. Whatever admiration the men in the 
air excited by their performances, a large meed of 
praise must be awarded to the skillful mechanics who 
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The ffor made to reach high altitudes were not 
notable Hioxsey n his Wright machine, went up to 
742 feet, ¢ highest of the day De Lesseps came 
second with ¢ feet, Drexel with 519 feet, and Ely 
with 206 So dense was the fog, that although the 
height re n remarkable, the men were soon lost 
to I 

Tod Shri n his Curtiss-type biplane wrecked his 
machine, fortunately without injury to himself He 
dropped from a height of about 75 feet because of poor 
balancti! 

The results of the day were as follows 
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Monday, October 24th.—The spectators were treat 


to the rare spectacle 


I seeing at one time ten ero 


(Continued on page 370.) 




















(irahame-White passing a pylon in a Farman biplane- 














The V-motor of the small Wright biplane racer especially designed and 
constructed for the speed contests of the International Aviation 
Meeting. The metor is rated at 60 horse-power 
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The 14-cylinder, 100 horse-power Gnome motor of Grahame-White’s Bleriot 


monoplane, which won the Bennett cup race at 61.04 miles an horr, 
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Five machines in the air a+two W; 
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The small Wright racer undergoing an engine test. This remarkable little 
machine has a speed of about 68 miles an hour. The wing spread is 
about 20 feet; the engine horse-power about 60. 














The new machine constructed by Curtiss for the Gordon-Bennett Interna- 
tional Speed Trophy contest. The machine is practically a monoplane, 
the upper plane haying been cut down to an almost. negligible surface. 














Santos-Dumont * Demoiselle” which was piloted by Audemars. The 
machine proved very fast on the few occasions when it flew at 
the International Aviation Meeting. 

















ir i@-two Wright biplanes, two Blériot On Sunday, October 23rd, Moisant attempted to fly his Bleriot in a gale. 
lanée#a Farman biplane. The machine capsized with the result here depicted. 
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0. MANNED BY ALLAN R. HAWLEY AND AUGUSTUS POST. A NEW WORLD’S RECORD OF 1.355 MILES WAS ESTABLISHED. 


THE WONDERFUL BALLOON RECORD OF THE 
“AMERICA II.” 

After a thrilling and adventurous trip, during 
which much concern was felt for their safety, Messrs 
Augustus Post and Allan R. Hawley descended in 
Canada, not only the winners of the Gordon-Bennett 
International Balloon Race, but also the holders of a 
new world’s record. 

Their balloon, “America II.,” started from St. Louis 
on the 17th of October at 5:46 P. M At 6:10 it had 
attained an altitude of 500 feet. Crossing the Missouri 
River at an altitude of only 100 feet at 6:50, t) 
balloon sped on to the Mississippi, which 
was traversed at 7:20 at a height of 300 feet 
Illinois River was crossed at 7:37 After that th 
course was chiefly north and north by east throughout 
the remainder of the flight. The line bet we« Illinoi 
and Wisconsin was crossed at 6:15 A. M. on Tuesday 
A 9 o'clock on that day, the balloon rose te an eleva 
tion of 3,700 feet, just before arriving at Lake Michi 
gan. The rest of the morning was passed in traveling 
across the lake. At 1:50 the men were over Point 
Sable light near Ludington, and at 2:15 they passed 
over Manistee, Mich. At 5:40 Traverse City, Mich., 
was left behind and 6,500 feet below 

The early part of the night was passed over Lake 
Huron in.a northeast course at a height of 4,500 feet’ 
Over Georgian Bay the balloon soared at a height of 
8,400 feet at 10:25. At dawn Post and Hawley found 
themselves passing Keepawa over the great northern 
Canadian wilderness. Despite the long period for 
which the balloon had been in the air, its buoyancy 
was still remarkable. At 10 A. M. on Wednesday its 
height varied from 14,000 to 16,000 feet When Lake 
St. Jolin hove in sight to the east of the balloon, 
it was felt that an effort should be made to drop to 
earth. A landing was effected at 3:45, half a milk 
from a smal] lake called Sand Bank Lake, situated 
five milés north of Tchotagama. To have proceeded 
farther would probably have meant death, for any 
landing in the unknown region of Labrador would 
have placed the men in a position where no help 
could possibly have reached them, and where they 
themselves would probably have wandered in the 
woods until starvation overtook them As it was, 
the trip might have been prolonged, for six bags of 
ballast remained when it was determined to descend 

After packing up their balloon, which was unin 
jured, so that it might be recovered later, they started 
out with blankets and a little food in ballast 
“bags. The best part of five days was consumed in 
reaching Lake Tschotagama. Crawling around the shore 
as best they could (for the cliffs and boulders present 
every imaginable obstacle to rapid progress) it seemed 
to them for a time that they would never reach home 
atall. After indescribable hardships they finally came 
upon a trapper’s camp near River Blanche, where they 
found food. Eventually they succeeded in inducing 
two trappers to return with them to civilization 

Thus was concluded the most remarkable interna 
tional balloon race which has thus far been held 
Before the “America II.” was definitely located, there 
were grave fears that Hawley and Post had met their 
deaths. It seemed as if the German balloon,. the 
“Diisseldorf I1.,” had won the race. Although 
official estimate of the distance traveled 
“America II.” is as yet available, it is 
that Messrs. Post and Hawley exceeded the record 
made by the “Diisseldorf II.” by at least 100 miles 
The following provisional records made .y the bal 
loonists during the race have been issued: 

“America II.” (America)—Allan R. Hawley, pilot; 
Augustus Post, aide; landed at Lake Tschotogama, 
near Peribonka, Que., distance 1,355 miles 

“Diisseldorf II.” (Germany)—Hans Gericke, pil 
S. F. Perkins, aide; landed at Kiskisink, Que., dist 
1,230 miles 

“Germania” (Germany)—Hugo von Abercron, pilot; 
August Blanckertz, aide; landed at Coocoocache, Qué 
distance 1,190 miles 

“Helvetia” (Switzerland)—Theodore Schaeck, pilot 
A. Armbruster, aide; landed at Ville Marie, Que., dis 
tance 850 miles. 

“Harburg III.’ (Germany)—Lieut. Vogt, pilot; W 
F. Assman, aide; landed in Lake Nipissing, Ont., dis 
tance 795 miles. 

“Azurea” (Switzerland)—Emil Messner, pilot; Leon 
Giraudau, aide; landed near Biscotasing, Ont., distance 
772 miles. 

“Isle de France” (France)—Alfred Leblanc, pilot 
Walther de Mumm, aide; landed at Pogamasing, Ont 
distance 725 miles. 

“St. Louis No. 4” (America)—H. F. Honeyws 
pilot; J. W. Tolland, aide; landed at Hillman 
distance 550 miles 

“Condor” (France)—Jacques Faur 
Schmolck, aide; landed at Two Ri 
410 miles. 

“Million Club” (America ; 

J. M. O'Reilly, aide; Janded near Racine, Wis., dis 


Phul, piiot 


tance 315 miles 
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ELECTRICAL PROJECTION EXPERIMENTS.—I. 
BY SYDNEY WHETMORE ASHE, 
No method of instruction is quite so fruitful as that 
which includes experimental lectures In giving such 
ctures to large bodies of men, such as an audience of 


four hundred people, it is found that the ordinary ex 


' 
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satisfactory, as those seated in the back of the room 
will not be able to see. Recourse must therefore be ha: 
to the experimental lantern, with which experiments 
may be projected on the screen 


The Experimental Lantern Preferably an experi 


mental lantern should be equipped with an automatic 
lamp, which will not require attention when in use. 
The lantern should possess a horizontal and a ver 


tical attach- 
ment and 
should also 
have large cen- 

pre 
6-inch. 


rhe whol 


densers, 


ferably 


lantern should 
be light, and 
hould be pro 
vided with 
slide 


carrier 


Scientific American 


riginal seale of the instrument, and then to trace 
his seale on the glass. A little ingenuity will have 
to be used in making this scale in order to strike 
the right arc, and to draw the radii properly. Two 
binding posts may be mounted upon each box. In 
the original instruments constructed by the writer, 
namely, a galvanometer, a voltmeter, and an am- 
meter, the binding posts were mounted on the sides, 
so that the instrument could be stood on end and 
used with the horizontal attachment for the lantern, 
or laid on its face and used with the vertical attach- 
ment, as desired. If the instrument is made so as 
to include the whole scale, a 6-inch condenser will not 
quite cover the entire field, projecting about 125 out 
of the 150 volts of a scale. The voltmeter resistance 
may be mounted in the instrument box or in a sep- 
arate box. 

In the illustrations below are shown a projecting 
ilternating-current ammeter, a small central zero-50 
scale division instrument which may be used as a 
direct-current galvanometer, with shunts as a direct- 
current ammeter, with resistance as a voltmeter, with 
a thermo element to indicate temperature, and with 
a Weston speed tachometer or a small separately 
excited sewing-machine motor driven as a dynamo 
to indicate speed Next, from left to right, is shown 
a projecting wattmeter, and finally a projecting alter- 
nating-current voltmeter All of these instruments 
were specially built for the writer. They possess the 


zero pointer adjusters and are of the dead-beat class. 





NovEMBER 5, I9QIO. 


carbon lamp, which would take say 0.43 ampere at 
116 volts, the projecting instrument would indicate 

3/0.04 == 10.75 divisions for the amperes in the cir- 
cuit and 116/3==36.6 divisions for the voltage of the 
circuit. For convenience to avoid confusion, the cir- 
cuits could be arranged so that the pointer would 
deflect in one direction for volts and in the opposite 
direction for amperes. 

Projection Electrical Experiments—High _resist- 
ances of 10,000 ohms to 500,000 ohms may be measured 
on the screen with a projecting voltmeter, using the 
drop in voltage method. The resistance of the pro- 
jecting voltmeter itself may be measured by placing 
a variable resistance in series with it and a source 
of potential, causing the deflection to fall one-half. 
The human body, which has a resistance of 5,000 to 
10,000 ohms, may likewise be measured by the drop in 
voltage method. The relation of the difference of po- 
tential of series resistances, which is a direct propor- 
tion, may be proved on the screen. In fact, all elec- 
trical experiments employing direct currents; to which 
Ohm’s law may be applied, may be shown by means of 
the projecting voltmeter and ammeter. All experi- 
ments in induction, such as an E.M.F. induced by a 
magnetic field in a loop of wire, may be performed with 
a projecting galvanometer. The relation of speed, 
turns, and flux to E.M.F. generated may be beautifully 
illustrated on the screen. The movement of the pro- 
jecting galvanometer is nowhere near so sensitive as 
with the fiber galvanometers, and therefore is more 

ser v iceable. 
The _ lecturer 











and a table for 
electrolysis 

x periments 
The lantern 
shown in the 
illustrations 
was specially 
built for the 
writer With 
this lantern it 
is possible to 
change from a 
horizontal to a 
vertical attach- 
ment in less 
than a minute. 
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Unfortunatel y, 
at the present 
time good pro- 
jiecting electri- 
cal inetru 
ments cannot 
be purchased 
en the market 

















may move a 
magnet in and 
out of a coil 
connected to a 
galvanometer 
to show the 
principle of an 
alternating 
E.M.F. By plac- 
ing a conden- 
ser in series 
with direct 
currer* and 








COMBINATION BOARD USED WITH PROJECTING 
GALVANOMETER. 














he galvano- 
meter, the 
charging and 
discharging ef- 
fect may be 
chown. Series 
and multiple 
combina- 
tions may be 
used to show 
that series ca- 
pacity in an al- 
ternating - cur- 
rent circuit is 
like multiple 
resistance, and 
vice versa mul- 
tiple capacity 
is like series 
resistance, 

(To be con- 

tinued.) 
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it is possible, 
however, for 
anyone te 
build such in- 
struments at a very small cost. 
old round pattern Weston switchboard voltmeter of 
With the larger size instrument the 
pointer beyond the Mount the 
movement in a box, and move the needle adjustment 
forward, so that the pointer is in the middle of the 


Secure if possible an 


the larger size 


extends magneto. 


scale 

In the back of the box, below where the scale would 
normally be, cut a slit about the width and length of 
the scale (it need not necessarily be circular, as a 
rectangular opening will do) and over the opening 
mount a piece of glass which should be about 1-16 
inch thick, and flush with the surface of the box. 
Mount a similar glass on the opposite side, above the 
place where the scale would normally be. The in- 
strument scale has previously been removed, as it 
ould not enter the box, whose width wili be about 

j This upper piece of glass should have a 
If this instru- 


3 inches 


drawt pon it with India ink. 


nt is to be used simply as a galvanometer, deflect- 
ing from a cel 1! zero in either direction, an arbi- 
trary uni m ecale may be drawn on the glass. So 
that the glass wil! t: the ink properly, it should 


f egg containing a 

f egg and am- 
monia should be stirred until it has lost its “stringl- 
ness.” This should be flowed over the plate and 
allowed to dry. Where the instrument is to be used 
as an ammeter or a voltmeter, the writer prefers to 
make the bex large enough to include the entire 


be previously coated 


rew drops of ammonia. The whit« 





EXPERIMENTAL LANTERN ARRANGED FOR VERTICAL 
PROJECTION. 


Where it is desired to use the same instrument for 
both an ammeter and a voltmeter, an arrangement 
similar to that shown herewith may be used. This 
consists of a board on which are mounted a double- 
pole double-throw switch, the voltmeter resistance, 
and two ammeter shunts, a 2-ampere and a 10-ampere 
shunt. To the middle terminals of the switch are 
connected the two wires coming from the galvano- 
meter suspension, which is mounted on the lantern. 
Two of the end terminals of the double-pole switch 
are connected to the particular ammeter shunt which 
may be in use; the other two terminals of the switch 
being connected to the device whose potential is 
being measured, the voltmeter resistance being con- 
nected in series on this circuit. Throwing the switch 
handle in one direction will indicate on the screen 
the current passing through a device, and throwing 
the switch handle in the opposite direction will indi- 
cate the potential of the same device. If for instance 
it be desired to measure the heat resistance of a 
16-candle-power lamp, the 2-ampere shunt would be 
wired in series with the lamp, the potential terminals 
of the shunt being connected to the switch, and like- 
wise two wires shunting the lamp would be wired 
to the other side of the switch, the voltmeter resist- 
ance being connected in series. If the instrument 
had 50 scale divisions arid the voltmeter resist- 
ance was arranged for a 150-volt scale, each division 

he scale would represent 3 volts, or for the 2-am- 
pere shunt 0.04 ampere. For the 16-candle-power 


EXPERIMENTAL LANTERN ARRANGED FOR HORIZONTAL 


. FIREPROOF 
STARCH. 
BY A, J. JARMAN, 
Whenever a 
disastrous fire occurs that has been started by lace 
curtains blown against a gas jet or set ablaze by a 
carelessly dropped match, a formula or a descrip- 
tion of some chemical compound is sure to be pub- 
lished in the daily papers, stating how cotton fabrics 
can be made fireproof. As a rule, nobody cares to 
take the trouble to make up these compounds, be- 

cause of the extra labor involved. 

The formula herewith published will. be found to be 
thoroughly effective if employed in the usual operation 
of starching; in fact, the necessary chemicals are 
made up for starching, so that in the usual laundry 
operation, the articles can be made fireproof without 
extra labor or trouble of any kind. 

Not only is this preparation suited for starching 
light cotton fabrics, but even paper can be fireproofed 
by its use; and wood, if allowed to soak in the starch 
compound for two days, becomes unburnable. 

For those who wish to fireproof any cotton fabric 
by simply soaking and drying, the following can be 
used: 


PKOJECTION. 


(1) Carbonate of ammonia.......... 5 ounces 
Common alum ..... cei asx ... 16 ounces 
Bereclic etd ..cccccthdscsvctects.. 8 “Olnces 


BE noch. 5005bnns 60he0ee.8 sd ee weeCes 


TUM 2. i Pecccdecssadeceossacciant ee eee 
(2) Ammonium phosphate .......... 8 ounces 

Werke MERE Gb basssasiesd. tides 

Water ..... “ye Secxevactaun 4% pints 


For fireproofing by means of a star: ymmpound, the 
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following preparation has no equal, either for effica- 
ciousness or small cost. The writer having made a 
large number of experiments to determine the value 
of a starch fireproofing compound, decided upon this 
as the best. In fact this preparation has been in use 
; The following is the formula, 


for over eight yea 
which is now mad publie for the first time: 


Hyposulphite oi soda (granulated) 3 pounds 
Corn starch ....++eeeeereeeeeees 3 pounds 
Common salt ..----++eeeeeeeeees 3 pounds 
Borax (powdered) ......-.+++0+- 1% pounds 
Talcum POWGET......--seeeeseeeee 3 pounds 


The ingredients must be well mixed, in fact ground 
so as to become well incorporated. The starch is made 
by taking three or four tablespoonfuls of the mixture, 
and adding about three pints of boiling water, stirring 
well during the addition. Just as soon as the starch 
has thickened well, it will be ready for use. When 
this mixture has become cold enough to be handled 
conveniently, the articles to be starched may be dipped 
into it, allowed to soak for two or three minutes, and 
then carefully wrung out, not too tightly, allowing a 
moderate quantity to remain in the fabrics, after which 
they may be allowed to dry. If the articles are ironed, 
do not use either wax or paraffin on the flatiron; the 
hot iron will not stick to the article. 

To test the fireproofing quality, treat a piece of 
cheesecloth in the starch with the other articles; wring 
it out slightly; dry it, and then hold it vertically 
against a lighted gas jet. An oblong hole will be 
charred in the cloth, but it will not burn or char 
beyond the intense heat of the flame. 

Take some paper, such as newspaper, so often used 
as pipe lights. Dip the strips, before folding, into 
the starch, dry them, and then fold them. It will be 
found that they can be charred, but not ignited. 

If a couple of bundles of kindling wood be taken, 
and allowed to steep in the starch compound, kept 
warm for four days, and then allowed to dry, it will 
be found that they cannot be ignited. If placed in 
bulk upon an ordinary stove fire, they will not only 
not ignite, but will put the fire out. 

If the chemicals described for fireproof starch be 
mixed with the kalsomine and coloring matter and 
used in painting the woodwork in theaters, it would 
prevent the*spread of fires in the building and upon 
the stage. 

If the light drapery and clothing used so largely in 
amateur theatricals be starched with the material 
here described, it will be impossible for such clothing 
to become ignited by accidental contact with the stage 
lights. The cost of thirteen pounds and a half of 
fireproof starch, as described, if bought at wholesale, 
is only thirty-nine cents. 
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AN OLFACTORY PARADOX. 
BY PROF, GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE, 
Two odors which do not seem to have anything in 
common, that of putrefied cheese and that of pine- 
apple, are so closely allied from the chemical stand- 
point, that it takes but a few minutes to transform an 
intense stench into a sweet fragrance. This curious 
experiment is easily made, and requires but a sma!ll 
amount of three chemicals: valerianic acid, sulphuric 
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culinary purposes, as it is mixed with sulphuric acid 
and some amylic alcohol. Distillation is applied to 
purify it whenever this ether is prepared on a large 
scale for the making of fruit essences. 
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HOME-MADE ELECTRIC CLOCK. 
BY ODDUR C. SIGURDSSON, 

The clock illustrated herewith is driven by means 
of electro-magnets acting directly on the pendulum 
bob. Unlike most clocks, the pendulum swings for- 
ward and _ back- 
ward instead of 
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the diaphragm C will seal the chamber B. The joint 
between the tube A and chamber B should be ren 
dered water tight with paint. By means of soldered 
sleeve joints at K suitable wires (piatinum tipped 
would be better) extend to the contacts on a fiber 
disk, which is shown in plan in Fig. 2. The contact 
screws should be adjustable. Those used upon tele 
phone “relays” will answer the purpose very well. 
The contact L points up, and contact M points down 
Both are connected by short wires with the central 





laterally. The 
construction i s 
very simple, and 
the result is not 
only novel but 
well worth while, 
because one does 
not have to bother 
about winding 
a clock, such as 
this. 

The clock is 
mounted ona 
wooden base 
measuring 64% x 
3% inches, and is 
15/16 inches 
high. Secured cen- 
trally on this base 
isa \% by %-inch 
bar, 6 inches long, 
and at each side 
of this, 5/16 of an 
inch away, is an 
electro-magnet, %4 


























inch in diameter 
and 1 7/16 inches 
high. Two up- 
rights, 74% inches high and % inch in diameter, are 
secured in the base bar, and are connected at the top 
by a brass yoke piece on which the clock frame is 
supported. Just below the yoke piece a hole is drilled 
in each upright to receive the pivot pins of a cross 
piece secured to the upper end of the pendulum 
rod. The pendulum bob at the lower end is ad- 
justed to swing just clear of the electro-magnets. 
Mounted at the right-hand side of the base mre 
three tall binding posts, the center one being 2% 
inches high, and the other two 2% inches high. Each 
is fitted with a piece of copper wire provided with a 
small brass spring tip. These springs lie in the plane 
of the pendulum, which serves to swing the central 
tip first against one and then against the other of 
the side tips, thereby closing the circuit of first one 
magnet and then the other. Each magnet attracts 
the pendulum until its circuit is broken by release of 
the center tip, and on the return swing of the pen- 
dulum the circuit of the other magnet is similarly 
closed. Thus the pendulum is kept in motion by the 
alternate magnetic impulses. The clock train is taken 
from a standard clock, and the motion of the pen- 
dulum is imparted to the escape wheel by means 

of a pawl, bearing on the latter, 

which is lifted at each forward 











stroke of the pendulum by an arm 
projecting forward from the pivot- 
al end of the pendulum rod. 
——__~0 @ +e 
STORAGE BATTERY ALARM. 
BY E. B. HEAFORD, 

In many storage-battery plants 
it may be convenient to have an 
automatic alarm indicating, rough- 
ly at least, points of maximum al- 
lowable charge or discharge. 

The indicator shown in the in- 
closed sketch is intended to float 
in the electrolyte. Variations in 
the height of an inclosed column 
of pure water, caused by the varia- 
tions in the pressure of the elec- 








TRANSFORMING A FOUL ODOR INTO SWEET FRAGRANCE. 


acid, and amylic alcohol. Care must be taken not to 
spill over fingers or dress any drop of the first two 
named liquids: Sulphuric acid is exceedingly caustic, 
and the stench of valerianic acid, besides being unen- 
durable, is perhaps as permanent as that of the skunk. 

Some six cubic centimeters of amylic alcohol are 
poured into a dry test tube, and about half this volume 
of sulphuric acid is slowly added to it. After the two 
liquids are thoroughly mixed, some three cubic centi- 
Meters of valerianic acid are poured into the tube, 
which is again shaken and then heated until its con- 
tents have boiled for about half a minute. The liquid 
is then poured into a saucer. When cold, it smells as 
concentrote4? pnine-apple essence. The rotten cheese 
stench h ively vanished. 

Thus | amyl valerianate cannot be used for 


trolyte at different gravities, upon 
an elastic rubber diaphragm at 
the bottom, acuate, by means of a 
float, contacts in the alarm circuit. 

As shown, the indicator consists of a tube A of 
vuleanite, impregnated wood, or other suitable acid- 
resisting ‘substance, screwing tightly into a diaphragm 
chamber B at the bottom. A cap with a large aper- 
ture screws snugly against the extensible rubber dia- 
phragm. A float at D (the electrolyte level), in con- 
nection with a suitable number of shot at Z, holds the 
indicator vertical. At F, G, and H the alarm circuit 
wires connect through the cap J with the float and 
contacts within. Tips, such as are used on telephone 
receiver cords, may be used. They should be covered 
with some acid-resisting compound, and the holes 
through the cap J should be well plugged to prevent 
fumes from attacking the wires within. A rubber 
gasket under the caps will keep out the fumes, while 


SIDE VIEW, SHOWING ESCAPMENT PAWL. 


FACE VIEW, SHOWING THE CONTACT Tips. 


wire or rod N. The fiber insulator is perforated to allow 
ample room for the passage of the extension from the 
wire H which makes contact underneath. The com 
mon-return wire G connects through a spring with 
the contact points on the fiber disk. The wire N is 
threaded far enough to allow of adjusting the height 
of the fiber disk and extends to the float D. The 
wires F, G, and H should be so flexible and light as 
not to interfere with the proper floating of the indi 
cator. 

In Fig. 3 is shown a telephone receiver which may 
be adapted for an indicator. The float C and contact 
disk should slide in a cylindrical tube fastened within 
the receiver case to insure proper alignment of the 
contact points. 

Dimensions of the indicator will be determined by 
sizes of casing, screws, nuts, etc., available, a longer 
water column giving of course greater range of mo 
tion of contact points and greater accuracy 

If an air-tight tank (see Fig. 4) be used, with pipe 
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ALARM FOR STORAGE BATTERIZS. 


to let water into the “pilot cell,” so that a lowering 
of the acid level will let air into and water out of 
pipe until proper level is restored, the indicator may 
be clamped to the side of cell. 

—_>-o--- 








Cork floor slabs, compressed from en origina! thick 
ness of 14 inches to less than 14 inch, are being tried 
on one of the new steel dining cars of the Pennsy! 
vania Railway. 
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LAMP-BRACKE™.—C. G. Trunen, Oroville, 
and G, A. Morritt, Oakland, Cal. The inven- | 
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cH SPEED BELT GEARING bracket, to be used on bicycles, motorcycles, and 
the like. ‘Phe aim is to provide a device which 
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Correction.—The term “right ascen- 
sion” should be “hour angle’ in the answer 
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to Query 1 
(12303) An obvious slip was made in 


the calculation of the horse-power, in omitting 


to multiply the weight of the water by the 
height through which it falls; though this 
operation was clearly indicated by the formula 
given in the first part of the answer. The 4 
inch stream with a discharge of 436 pounds 
per second and a fall of 100 feet would give 
$36 x 100 

- - or 80 horse-power, and the 
550 ft. Ib. per sec 
6-inch stream, similarly, would develop 500 
horse-power These figures would be reduced 
in practice nearly one-half 


(12313) B.A. H.’s Sons ask: We have 
a well out on our farm located on a hill 60 
feet high, and the pipe line from well to barn 
gives us trouble by stoppage of water You 
will note a hand pump at the bottom, which 
we have to pump from 10 to 15 minutes every 
day to start the water, and then it will run 
from 6 to 24 hours and gradually stop. A 
Undoubtedly the pipe fills with air at the high 
point above the well’s mouth, and the pump 
must be worked to draw out the air before 


the flow will start. This is an ever-present 
trouble with siphons. If you can trench your 
pipe so it will be at all points below the sur- 
face of water in the well, you would end the 
trouble If the water runs freely at all times, 
a small pipe led from the top of the high 
point into the water pipe some way down the 
hill, entering there by a Y-connection pointing 
in the direction of the flow, would act as a 


hydraulic air pump, and exhaust the 


air from the siphon bend as fast &s it collects; 


probably 


but any stoppage of the current in the pipe 
would allow the air to back up, and break the 
vacuum again. 

(12314) J. M. M. S. says Do you 
recommend tungsten lamps for ordinary house 
illumination in preference to the older pat- 
terns? I am told they must be used with a 
separate switch to avoid breakage of the fila- 
ment, and must be used vertically Is the 
life of a tungsten lamp longer than that of a 
earbon filament lamp, and how much current 
do they take compared to the older ones 
Iiow much is the unit of electricity of com- 
merce expressed in ampere hours, given the 
voltage ? Or in another way, what is the 
formula connecting watts and amperes, given 
the voltage? A. The tungsten lamp is now 


coming into general use in all positions 
where it firm will not 
stand much jarring; otherwise it is very much 


the old lamp. It 


very 


has a support, It 


superior to carbon filament 


no longer requires to hang verticaly down- 
ward, but gives good service in an inclined 
position, or even if placed horizontally. As 


to its life, no guarantee will be given, since no 


one can tell when some accident will break 
the filament. The current consumption is at 
the rate of one to one -and a quarter watts 
per candle. The carbon-filament lamp uses 


three to three and a half watts, and the Gem 


uses two and a half watts per candle. A 
carbon 16 candle-power lamp is rated to give 
about 6,500 candle hours at 2.1 and 12,800 


eandle hours at 3.5 watts per candle, while a 





40-watt tungsten lamp giving 32 candles is 
rated to give 23,680 candle hours during its 
life. The “unit of electric work” is the watt, 
or one volt ampere. Divide the watts by the 
volts, and you heve the amperes. Multiply 
the amperes by the volts, and the result is 
watts. A watt hour is the unit of charging 
for. current. For the same amount of light, 
the tungsten is much. the cheaper; for the 


same cost, the tungsten lamp gives much more 
light. 

(12315) C. C. K. says: Would you 
please state strength of ammonium phosphate 
recti- 
sat- 


solution which is used in an electrolytic 
with aluminium plates? A. A 
urated solution of ammonium phosphate should 
be used in the electrolytic rectifier for best 
results. For full details of the construction 
and operation of this rectifier see our SupPLE- 
MENT, No. 1644, and the Screntivric AMERI- 
can, Vol. 97, No. 8, price 10 cents each. 
(12316) J. K. R. says: Do you have 
a ScrentTiric AMERICAN SvureLementr telling 
how to make a small coil with interrupter to 
ignition and that can 
on sal ammoniac batteries? I want to 
coil for this purpose, and to 
use it experimentally also. A. You find 
in our new book by Collins, “Design and Com- 


fier made 


be used for 


be run 


purposes, 


small 
will 


struction of Induction Coils,” price $3, full 
instructions and all data for coils giving @ 
spark from a half inch up to twelve inches 


in length. A half-inch coil will ignite gas, 
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but will not do very strong experimental 
work. With this book at hand you can build 
several coils, and have r any special 
use you may require. 
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EXERCISING IN - | Physical Culture | ®fter working in other lines is drawn into this 
ne AE eo Con y. | growing field, and to the chemist, the bacteri- 
: ; ovis Cian tak ologist, and the public health official concerned 
It wen oe Sanford Bennett's |i" the operation of disposal works after they 
the first edi 7 i —° _ |are built. The book is excellently made, as 
book, As ¥ in . = ae * pt ~ lare all of the works issued by the publishers, 
sennett d ia —. and ——— y The following is a list of the chapters: Com- 
very effect t 5 = ai —s the hpi position of Sewage; Disposal of Sewage by 
muscles popes * bye bape Dilution ; Screening and Straining of Sewage ; 
in bed. ‘The mu : git 1a as J — “7 Preliminary Treatment of Sewage by Sedimen- 
unflex but B ged at — any 1" ; ” | tation ; Preliminary Treatment of Sewage by 
a ; =4 " aie i ae metecnie | Chemical Precipitation; Preliminary Treat- 
aes ow ' on the shaban of himseit | ™et of Sewage by the Septic Process; Dis- 
ay : = To mma Eat sheuinaeuet Py a | posal of Sewage Sludge ; Purification of Sew- 
‘ } when most men are content to | 28° by Broad Irrigation and Sewage Farming; 
ar as vem middie-es In this new edi- Purification of Sewage by Intermittent Filtra- 
as pet dhs Ste eels te eel tion Through Sand; Purification of Sewage in 
least, is added much new matter that is | Contact wagete Purification of Sewage = 
helpful . cinkt Stites Gis tines tal ae or Fusosiating Beds ; Disintection of 
which the exercises are to be performed, which peti and ‘Govnge Busts; sane ist 
was formerly published separately, is now in- Sewage and Sewage Effluents. 
cluded in the book, On the whole, it seems to) FoRMULAIRE PoUR LA CONSTRUCTION DES 
us that Mr. Bennett has made a distinctly | AEROPLANES. Par A. Guironnet, In- 
valuable contribution to the literature of | genieur des Arts et Manufactures 
physical culture. Paris: Librairie Aeronautique. 
Tue Navy or Venice. By Alethea Wiel.| This is a very useful book, in which the 
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in works 
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for, the 
undoubtedly owed much of its 
pre-eminence in the to a well- 
no work has yet appeared de- 
to her maritime power. To 
triumphs the sea find 
works, but nowhere 
book what Admiral 
“the influence of 
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New York: 
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Price, $1. 
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that the stock-job prac- 
wireless companies have 
subject of wireless telephony 
that the amateur 
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doubt book before 
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values, 


author 
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short 


planation leading 
proper The chapters of 
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a We Hear. II., Historical. | 

Conversion of Sound into Electric 
IV., Wireless Transmission V., The 
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nine 
titles : How 
Iil., The 
Waves. 

Currents 


INTRACELLULAR PANGENESIS. By Hugo de 


Vries. Chicago: The Open Court 
Publishing Company, 1910. 

Any new book by Hugo de Vries is bound to 
be read with interest, not only because of the 
part which the author has played in giving us 
the mutation théory, but also because it may 
help to settle some other more doubtful points 
in that theory. In 1868 Darwin himself wrote 
to J. D. Hooker: “I feel sure of Pangenesis | 
is now still-born, it will, thank God! at some | 
future time reappear, begotten by some other 
father and christened by some other name.” 
Had Charles Darwin lived, he would have seen | 
how successfully Hugo de Vries revealed the 
great truth contained in his  well-abused 


“Hypothesis of Pangenesis.” Although it can, 
never absolutely demonstrated as true, the 
formation of the of intracellular 
pangenesis marks the beginning of the greatest | 
and most important forward step made in the 
study of the origin of species since 1849. In- 
deed, it led up directly to the conception of 
mutation as one method of the origin of 
Species, and resulted in permanently removing 
the entire question of organic evolution from | 
the realm of ineffective speculation and estab- 
lishing it upon the firm basis of experimenta- 
tion. The importance of the hypothesis is ad- 
mirably forth by Prof. Gager in his excel- 
lent preface in citing Strasburger’s paper on 
“Typische und allotypische Kertheilung,” a 
paper which shows how the hypothesis of intra- 
cellular pangenesis may assist in forming some 
comprehensible picture of the mechanism of 
matter in the living state. 


Sewacre Disposat. By Leonard P. Kinni- | 
cutt, ‘CE, A. Winslow, and R. Win-| 
throp Pratt. New York: John Wiley | 
& Sons, 1910. 436 pp.; 113 illustra- 
tions. net. 

has bex alm to discuss somewhat 


hypothesis 


set 


rice 


It 


fully the fundamental principles of chemistry 
and bacteriology which are involved and yet to 
include also the more important aspects of the 
engineering works designed to carry them into 
operation. It is hoped that the book may 
useful to the student of sanitary engineering 
who aims to fit himself for the construction 
of sewage disposal works, to the engineer who 


builder of aeroplanes should find mathematical 
formule and diagrams for the proper propor- 
tioning of aeroplanes. 








Legal Notices 


PATENTS 


INVENTORS are invited to communicate with 
Munn & Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or sketch and 








a brief description of the device in question. All 
communications are strictly confidential. Our 
Hand-Rook on Patents will be sent free on 


request. 
Ours is the Oldest agency for securing patents; 


it was established over sixty-five years ago. 


MUNN & CO., 361 Broadway, New York 
Branch Office, 625 F St., Washington, D. C, 




















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Issued 
for the Week Ending 
October 25, 1910, 


AND EACH BEARING THAT DATE 


[See note at end of list about copies of these patents. ] 




















Abdominal supporter, M. W. Ferris......... 97 4,045 
Abrading surface, E. F. Smith.......... 5} 
Adding apparatus, J. W. Alexander...... 


Adding machine, J. Toomey 





Aeroplane, Davis 

Aerophone, L. De Forest 

Air compressor, G. P. 0. Alverguat 
Alarm. See Vessel Hoe mga alarm. 

Alarm system, e rical, F. Castle 





Amusement device, y A. Brengil 


Angle bracket, L. Lilley 
Animals, apparatus for applying ‘solutions 
to, Dresback & Reckards......... . 97 


Lunge» 


Annunciator, A. . 
w. A. 


Aatiskidding device, 


Athletic grounds, cover for, 

Auger deflector, G. H. Miller...... 
Autocar wheel, R. Kronenberg ad 
Automobile attachment, G. H. Chandlee 
Automobile timer, W. 8S. Jones.. 

Bag cleaner, W. Scott. 

Bait, artificial, G. H, Garrison 


A. Dillingham ; 
BEIBIS. co sccsecccese 


Ball and socket joint, 
Banjo bridge, E. 
Barge, R. J. 

ark rossing device, 
Beater, rotary, J. H. Pearson... 
Bed or couch, W. J. Grotenhu 
Bed strap, J. 8. Salinger.... 
Bed, wall, H. A. Javins...... 
Bee hiving device, Roberts & Hartwick. 
Beer reclaimer, J. H. Champ 
Bicycle steering device, R. P. A ~ 
Binder, loose leaf, Mayer & Schoettle... 
Binder, loose leaf, Sarles & Heeter 








C.F 








Binder, loose leaf, Fornoff & Bingen. 
Binding pest, A. F. Wallbillich. 
Blade tie, D. H. Dugar. 

Boat canopy, R. L. Kenyon 








Boiler flue, detachable, O. co. Borgen. . 
Boiler scale preventer, J. W. Stephens...... { 
Boiler sediment remover, steam, M. Huff 

MBE ccccccnvevccvccccccsscecsesesceve . 974,064 
Boilers and conserving the heat e..rgy 

therein, apparatus for recovering blow 

off products from, H. L. Winslow ‘ 973,603 
Boilers, automatic water controller for, C. 

Be BAEIOR .nccccccccvcccsccesccoce 974,085 
Boiling cap, W. E. Lummus , 973,795 


Bolt. See Expansion bolt. 
Book and newspaper holder, M. 
Book, manifolding sales, E. 

Book or pad, manifolding, B. 


. 974,067 
973,746 


J. Johnson 





9 27, 974,102 
Boot and shoe protector setting machine, 





H. 
ae ae Peers. * 
Bottle and lamp Sune cleaner, P. Buck. 973.911 
Bottle, non-refillable, B. Powel ° 
Bottle stopper, E. L. Beck........... 
x, C. E. A. Fddy 
Bracelet and t like 
Braiding machine, G. Donat............... 
Brake « eter ‘aianatie, 4 8. Washburn, 





974,004, 974,005 } 





Brake block holder, adjustable vehicle, L. 
MOGgIO scccccecicss wosedéeee’s 

Brush, J. L. Hitz ca venes 

Buckle fastening, M. Chapman 

Buggy bow rest Stafford 





ie 
Building block, H. Hradilek 


Building frame structure, composite, R. H. 
Robinson ‘ .973,814, 

Burnishing machine, W. G. Dalton 

Button, cuff, J » Herzog ee Ene 

Can cover locking device, niilk, M. B. Bur 

Car, F. S. Ingoldsby ‘ . 

Car, automatic dumping, B. L. Worthen 

Car brake, R. M. Fox.......... 

Car Gime, A. J,. BAGmees occ ccctccccccce 

Car, dump, A. Campbell................- 

Car, dump, F. Seaberg..... 

Car grain door, freight, H. W. Drew....... 

Car, passenger, ©. R. Seiser 

Car, railway track, M. L. Jenkins 

Car roof, H. Stillman 

Car step, extension, Smith & Shivadecker 

Car, stock, J. C. Jones... ‘ 

Car ventilator, A Kempski 


A. 
Car window, Harriman & McKeen 


Carbureter, J. G. " illiams 
Carbureter, W. C. Carter... 
Carbureter, P. C. Cannon 

Carbureter, B. N. Pierce 

Carbureter, W. F. Rothe............ 
Carbureter, W. E. Haines...... 
GCaremretees PD. Damitie. oc... ccccess 
Carbureter, F. L. Kingston. : 

, ter, Bennett & Hunter 






See Shipping case 
Casing perforator, J. C. Swan 
Cash register, W. 1. Spangler.. 











Cash register, T. Carroll 

Caster socket, B. P. Kenyon 

Caster tubular axle, B. P. Kenyon { 

Casting fluid mineral, art of and apparatus 
for, ‘ EE Picks 4404065000066 9 

Cattle guard, C. P. “ 

Cement roofing tile, 

Chain link, M. 

Cheese cutter, H 

Se ae 

Cigar, 8S. Gessler 

Cigarette machinery, 


Cigarettes and the 


Ww. Surbrug 











Circuit breaker, J. 
Circuit closing device, 
Circuit controller, W. A. word. . 
Circuit interrupter, F. W. Harris.......... 
Clamping device, A. Hausen : . 
Clipper, motor-driven hair, E, F, Ponath 
Clock, J. J. Busenbenz....... : 
Cloth pining machine, W. M. Swerdlove 
Clothes drying frame, E. R. Greiner 
Clothes line prop, C. L. Jones...... 
Clutch, P. English ‘ bebsceesiane 
Clutch, H. W. Lioyd . esee ane 
Clutch, friction driving, A. R. Le Moon, re 
issue ; ‘ 
Clatch, multiple disk friction, J. A. McGee 
Coating apparatus, F. E, Ge olds mith 
Coc Coesedocscesecoeesesocveceses 
Cc H. Biswell sac ite 
Coin controlled mechanism, Craig & Coff 
Coin controlled mechanism, G. H. Davis 
Coin counting and ism, 


wrapping mechar 


lochgurtel 
register, 
Column, C. C, 


C. Schmidt 
Sarrick 


Coin 


Compound, W. L. O' Bryant 

Computing and recording machine, W. 
McFarland bbbwks4> one aasdaead 

Concrete construction, R. C., Hansel 

Concrete mixing machine, J. Muller 

Concrete work, anchorage for, H. L. Weber 

Condenser, electrolytic, E. E. F. Creighto 


ahn & Seceberger 
N. Werle 


Conduits, laying, ¢ 
Controlling apparatu 
Conveyer, M. DD 
Conveyer chain cleat 
Rice » 
Conveyer, screening, U. 
Corking mochins. a. 
Corn popper, C. Gabel 
Cotton chopper and « cultivs ator, 
Couch, folding, Powers 
Coupling. See Hyars aulic 
Crimping machine, J. A. ¢ 
Cue chalker, A. L. Jay 
Cultivator, F. Avery 








W edge 

Lannmark 

WwW. B 
v 








Cultivator attachment, E. W. Cornell 
Cultivator, automobile, A. R. Lynch 
Cultivators, side harrow for, H. T. Smith 
Ces iio. te EE 6 cen ccopakous 
Culvert, metallic, O. K. Harry 

Currency, form for yx: 5 





Current controller, F > ns 5 f 
Curtain fastener and the like, H. B. litner. ¢ 
Dams, docks, and similar water retaining or 


water excluding structures, construct 
See, TE BOE. scccces 


Dental cabinet, S. C, Sims 


Dental instrument, M. H. Poomes pereesapes 
Despatch system, vacuo, E int 

Dice, spherical, A. W Wahlin erry e 
Dish pan, M. Thompson-Meares 


Display cabinet for 


Schwartzman 


photographs, 





Door and means for operating the same, J. 
E. Ogden 

Door henger, €. O. Marx 

Door lock, sliding, A. Hl. Stone 

Door, metallic, BE. G Sudd - 

Door operating mechanism, dumping, J. O, 
Neikirk .. 

Sa Sy Ss Os 5 crs adeseteeenes 

| Dredge, sectional, G. E, Turner 

Drill, F. EB. Farley 

Drilling attachment, O. A. Smith 

Drilling machine, J. 8 rnes.... ° 

Drinking fountain, bubbling, 8S, C. Keith, Jr. 

Drip pan, F. J. Cameron.......... ..se. 


rack 


Driving mechanism, separable 
for, B. ¥. Brewsetr io 
Drumhead tightener, F. Holton 
Dust and wind guard, W. J 
Dyeing machine, Drum & Skitt 


locking 


Eaves trough hangers, machine for forming 
lay Ss a 6 ok atthe SEUr bet ced aethio’ 

Electric brake, R. R. Dun lop 

Electric braking, J. F ‘rith 


Electric devices, vapor, PP. H 
Thomus 


Electric light cords, 


operating 


automatic rewinding de 


vice for, G. J. Peacock : 
Electric light fixtures, adjustable joint for, 
E. Pierce 


Electric machine “brush, ‘dynamo, H. ci Za 
briskie 
Electric machines, 
namo, H. G. Reist 
Electric motor, E. 8. Pillsbury 
Electrical apparatus terminal, 
Electrical cireuit breaker, H. 
Electrical distribution system, A. 
bard 
Electrical 
Electrode, 


means for ve pntilating ay 


B. Potter 
R. Stuart 
S. Hub 
switch, A. F. Furbush 
R. H. Wolff 
Electrode for galvanic 
bon, 8S. Benko.. 
Electromagnet coil, C 
Electromagnets, device 


elements, hollow car 
Aalborg 


for controlling 





the 


consecutive operation of, F. G, oer 
Electroplating, F. J. McElhene ; 
Elevator safety device, J. Kulp.......... 
Emblem fastener, D. S. Haynes 
Embroidery hoop, H. C. Ferguson....... 
End gate fastener, B. F. Springer a 
meee cooling attachment, explosive, 8S. 8 
Scot . is ae 
Engine ignition system, hydrocarbon, R. 
Huff : ‘ 
Engine starter, E. C. Allison 
Engines and turbines charge-forming ar 
rangement for use in internal combystioi 
A. M. Low ‘ 
Engines, auxiliary liquid hydrocarbon tank 
for internal combustion, A. E. Ranney 


Engines, device for tool holders in cutting 
A. Philibert .. ‘ . a 
Engines, spark plug for explosive, M. T. 
WEE Wdeev'sccéinsgoscnscs . 
pea block. J. A. Bowers......:- : 
mone and albumin, preparation of, H. 





7 974 





. 973,477 





‘ pe 










Michaud & 
| Filaments 








production 


Delasson 


of 


incandescent 


apers, F, 


tric lamp, W. Ruhling 

File, binding, D. Taylor 
Filing device for index p 
Filter, J. L. Thomson... 
Filter, G. M. Kneuper... 

| | Filter, Clark & Kreul. 

| Filter, rotary . 
Finishing tool, J. F. Nic 






































6 
73,767 


,086 


4, 
3 


13,161 
74,101 | 
49 | 


974,066 








974, 022 
661 
840 




















973,605 








973,908 | 






Furnace, 


Gas 
lag 


is burner, 


| Gas me 2 r, 








Haigh & 









Fortune 


Gas retorts or coke 


Gun firing mechanism, 


son & Buckham 


Gyroscope, 
Hammer 

| Hamme 
| Handle, 


Hoisting device, 
Hoof plane, 
F. 


Horizontal 
plates, 
bined, BE. 


Horns, 


Hi. 
Ww. L. 
power, 
See 









Bl uke 
trown ‘& Sutherland 
Sad iron handle, 





Furnace, Promenshenkel & Freemar 

Furnace, L. L. Knox 

Furnace grate, J. F. Cunneen 

| Game apparatus, C. J. Dorsey 

Game device, P. J. MeKinley.. 

Game device, bat and ball, L. L. 

Game, shooting, J. W. Eaves.. 

Garment, E . 
irmment support, tuckingha 
is burner, B. A. Geurink...... 


breech senne 


Anschutz-Kaempfe. 


| Harrow, B Wandersee 

Harrow, M. P. Neff 

Harrow, W. M. Roberts 

| Harvester, cotton, C. B, Sewell 

Harvester, potato, J. P. Brennan 

Hat and hair fastener, lady's, J. 

Hiay rake and stacker, combined, 
Robben 3 

Hay sling trigger, 1. J. Westad 

Head rest, O. F, Neff . 

| Heat increasing device, St. John & 

| Heel and sole yuewes setting mac 
Ww inter 

High potential switch, Hewlett & 

Hinge and door check, combined, 


‘Cooke 


Donley & Taul.......... 
is engine, C. M. Taech 
lighting appliance, Primeau & 
“drum 8S. Kozminski 
ovens, machine for 


Georg 


Exhausting machine, W. R. Burrows 
Expansion bolt, . W. Pleister.. 

Kyeglass connection, W. W. Hoffman ‘ 
Face plate holding means, B. M. W. Hanson ¢ 
Faucet, R. L. Caffery 

Faucet, D. Craig oa ° essesseu 
Fence fastener, wire, W. F. M. Smail 

Fence, portable, J. A, Tra ambley...... 

| Ferrules, making plumbers’, R. A. Merrill 
Filament and manufacturing the same, 


Pachinger 


Fire extinguisher, chemical, ° 

Firearm breech mechanism, J. P. Hayes 

Firing indicator and recorder, A, K. 
Billings a6é 

Fish hook, C. F. Cooper 

Fish trap, shell, C. H. Van Keuren 

Flask. See Molding flask. 

Flat iron, electric, T. Van Aller 

Flue base, J. Grissom 

Flues, means for cleaning gas, W. B, Chap 
man .. 

Flume gate, N. H. Worley...... 

| Flume, metallic, G. L. Hess 

Flushing apparatus, 0. T. Richey 

Foundry cores, composition of matter for 

| Cc. d Sleicher 

Fuel blocks, manufacture of, BE. Trainer 

Fumigating apparatus, C. De Pree et al 


MeCul 


dis 


appara 





charging and chargi A. M. Duckham 
Gas washing machine, W. H. Carrier 
Gear, transmission, C. M. Leech 
Gearing, belt, Meier & Langen...... 
Gearing, reversip L. Canfield 
Generator and eh W. ¢ Shaffer 
ass drawing bait ~ L. Frink 
Governor, P. Holm 
Sraaiag machine apiean & Moak. 
Grapple, R. F. Seott..... 
Grater, M. L. Opie o« 
Grinding machines and foot power 
tus, ratchet for, G. W. Riddle 
| Grinding mill, C, W. Renear 


‘Daw 


le ithe im 
A 


Rankins 
hine, 


Markach § 


J. L. Sims.. 
M. W. Harvey...... 
Knolle “ . 
furnace for heating steei or 
angle irons, and the like 
Curran 
device for sounding motor car 
seaucourt 
H. Paar 


Horseshoe 


Hose, EB 





Hose 





Lighting effects on stages by 


clamp 

Hose holder 

supporter 

——— co 
te 


M. 
dD. F 


upling, 





W itzenmann oe 
Pr. McLaughlin 


Regan 





Kaufmann & 
Tichomiroff & Schechter 





Thom 











as 


tension currents of high frequency, 


duction of, C. F. Zhaniel 
Lightning arrester, F. W. Peak, Jr 
Lightning arrester, F. T. Forster 
Lime water, producing saturated, 
Sutro 
Lineman’s chair, J. W. Davis 
Linotype machines, et« keyboard 
ism for, J. R. Rogers 


Liquid discharging device, 
Swartz 


Liquid fuel burner, 









KE. Paget 
& Finley 





“7 
OTS 





OTS On 
974,017 
v io 
73 4 





iron 
com 


i. 


Inc hates he ating ‘tank, Pp. J. MeCabe 

Insulating material, C. F. erson 

Internal .combustion engine . HH. Haber 
orn - shes deen ; 

Internal combustion motor, D. J. MeKinnon 

Ironing and pressing machine, P. Jonesku 

| Ironing board, A. T. Lutz...... 

| Knife and nail cleaner, L. P. Wickland 

Knife construction, F. V. Sandford 

Knockdown bin, W. R. Maeder 

Knockdown box, BE. L. Walker 

Ladder base, adjustable, EB, Ison 

Lamp, acetylene, F. Guy ° 

Lamp and reflector therefor, D. J. O'Brien 

Lamp, are, C, B. Halvorson, s 

Lamp glass, G. Wambof, Jr . 

Lamp, incandescent electric, T. BE. 


Robertson 
W 


| Lamp, incandescent gas, BE. H. Still 
Lamp, incandescent gas, J. Maas 
Lamp, mercury vapor, Dempster 
lantern, H. F. - ‘ 
Lantern, vehicle Davis 
Lasting apparatus, t and shoe, F. Lange 
nohl . ceeccerceces 
Latch, A. Cline.. ; 
Lathe or turning mac hine, A. Thorshy 
Lathes, milling machines, and the like, bor 
ing head for, A. Muehlmatt 
Leather dressing machine roll, Lacke & 
Blake 6 . . 
Teather, polishing machine for use in re 
pairing crocks in patent, V. P. Buck 
| Level and square, combination, G. W. Wol 
‘ e+e . 
k, J. W. Gaddis 


means of high 


re 


mechan 


t 


Liquid fuel strainer, W. C. Carter 

Liquids under pressure, apparatus for con 
veying, B. ¢ Rowell 

Tack, See Door lock. 

Lock, H. G. Voight 

lock, F. G — 

Lock, ¢ E Edey 

Locomotive Bs pan, T. H. Curtis 

log scale, tree calipers, and staff, combined 
%. A. Divine 

Toom fork grid clearer, M. J. Armstead 

Lumber kiln, J. Mel aughli n 

Magnet, lifting, C Frederickson 

Mall bag delivery and catching apparatu 
W. 8S. James . 

Manure scraper, L. C. Peterson 

Manure spreader, H. A. Arnold 

Massage apparatus, B. L. Gates 

Match box. J. W. Fink 

Matte, handling, W. D. Kilbourn 

Measuring feet, lasts, and the like, device 
for. W. Church 

Metal founding, C. B. Carter 

Metal shaping apparatus, W. T. MeCreavy 

Metal straightening and cotting-off machine 
strip. F. B. Shoster 

Metal working machine, B. M. W. Hanson 

Metals from their ores, extracting, W. E 
ireena walt . 

Metallic sheathing, BE, G, Budd.. ase 
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Long Waiting Lists in 137 


ities 


Show How the Nation Regards the 





Over and above the thousands of 1911 Cadillacs already delivered, two 
thousand people are at this moment patiently waiting for the car of 


thew choic 2. 


it seems to us that we may well be pardoned for pointing to the positive, 
unswerving, character of this Cadillac demand. 


It is a national conviction, so firmly grounded that Cadillac dealers, of their 
owa initiative, are investing in splendid new Cadillac retail buildings 


for 1911 a total of more than $2,500,000. 
New York, Chicago, Boston, Philadelphia, Pittsburg, Providence, San Fran- 


cisco, Los Angeles, Milwaukee, Buffalo, Cleveland, Cincinnati, Denver, 
Toronto, Seattle, Vancouver, B. C., Jacksonville, New Orleans, Houston, 
Rochester,—everywhere the same clean-cut disposition to ignore the 
claims of any other car save the Cadillac. 


You will find none of these two thousand Cadillac buyers looking with envious 
eyes at costlier cars. 

You will find none of them tempted by the vacillating market of lower-priced 
motor cars. 


But you will find, in every large city in the country, scores of men who have 
owned higher-priced automobiles, in the past, driving 1911 Cadillacs. 


Between the two extremes stands the Cadillac, solid as a rock in public esteem. 





It is the foremost exponent now, as it was the first four years ago, of the 
policy of attaining the minimum price by large production, without abating 
one iota of excellence. 





Uncertainty among those who buy above the Cadillac price ; and uncertainty 
among those who buy below it; but none among those who buy the 
Cadillac—what does this indicate to you ? 


167 parts and 237 operations accurate to the 1-1000 of an inch or closer—out- 
side the Cadillac neither higher nor lower price can buy such standardization 





Do you know why 137 cities show long Cadillac waiting 
lists ? 

Do you know why 2,000 people are content to wait upon 
Cadillac deliveries ? 

Do you know why they are not attracted by cars of either a 
higher or lower price ? 

Because the nation has acquired motor wisdom—because it 
knows that neither high price nor low necessarily indicates 
value. 

Because the nation is learning to know that no price can com- 
pensate fer lack of standardization. 


Because ‘the Cadillac, with 167 parts and 237 operations 
accurate to the 1-1000 of an inch, possesses in this 
standardization an indispensable quality for which there 
is no substitute. 

Last year we pointed to 112 parts accurate to 1-1000 of 
an inch. 

We said that this accuracy was the one element which justified 
a $5,000 price and that the Cadillac possessed it in a 
higher degree than any other car. 

We said then—and thousands echoed it—that there was no 
better motor car value in the world. 





This year we come to you with the grand work of syncron- 
ization, harmony and perfect alignment pushed still 
further toward perfection. 

167 parts in the 1911 Cadillac and 237 operations accurate 
to the 1-1000 of an inch. 

That means a degree of standardization equalled by no other 
car in the world. 

Do you find an explanation now for the extraordinary conditions 
described in the foregoing portion of this announcement ? 

Do you appreciate why the Cadillac is immune from the com- 
petition of cars of higher or low price ? 


Price $1,700 ped 





Touring Car, Demi-Tonneau and Roadster 


Fore-door Touring Car, $1,800; Torpedo, $1,850; Coupe, $2,250; Limousine, $3,000 


Prices include the following equipment:—Bosch magneto and Delco ignition systems. 


horn and set of tools, 


One pair gas lamps and generator. One pair side oil lamps and tail lamp. One 
Pump and repair kit for tires. 60-mile season and trip Standard speedometer; robe rail; full foot rail in tonneau and half foot rail in front. Tire holders. 


Cadillac Motor Car Company, Detroit, Michigan 


(Licensed under Selden Patent) 
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otographer’s printin ‘frame, G. 5 A  Cour- 
Ph - s P I 1s ' F 29 
Photc grep ¢ emulsion, ¥. Schwartz, reissue 13, 162 
Photographic images in natural colors, pro 

jecting E. Oliver.... ‘ 
Photographic printing frame, J “HL. Heuser 
Photoprinting frame, J. F. Curtis........ ne 
Piano action, L. Avisus.. ses 6d ae 044000686 
Piano bench, adjustable, W. Cc. Binckley. . 974,018 
Piano player, automatic, A. A. Aarons... . 973,839 
Pianos rgans, or other instruments, fall 

board for, C. F. Reeps.. . 974,093 
Pietr exhibitors motor attachme ut for 

motion, J. Chambless... ; 973,917 
Pictures in natural colors, exhibiting m 

tion, W. E. Oliver seeeees , 973,961 
Pile shoe, J. A. Steir metz.... ‘ 973,887 
Pipe 
Pipe « © » &. 
Pipe line system, I, Lightcap 
Pipe t. Blackmore.. 
Pit 
Pls 
p 
rl 


* and commodi 

E. . Dors : 
Printing machine 

mechanism, rots 
Projectile, D 
Pruning implement, 
Pruning shears, 8S. 


Pull socket, T. H. 

Pull socket, R. A. 
Pump, ¢ L. Heisl 
Pump, etc., F. W. 


Pump apparatus, cam-driven multiple-cylin- 
der, G. W. Kellogg.. coece 

Pump, centrifugal force, T. R. Hayton... 

Pump, hydraulic, R. Cairns.............. 

Quad, cored, J. R. Biumenberg......... 

Rail joint, F. H. Lookabaugh........... 

Rail joint, J. G. MeMichael............ 

Rait joint, L. & G. Dixon 

Railway ballast, ne bar ‘fo r ‘tamp 


G. H. Prentice 


Railway crossing, W. L. “A ffelde r 
Railway joint, L. A. Brown.. 
Railws ay track bolt, W. L. Bogle 

tatchet wrench, J. P. Hansen . 
Resor, safety, E. G. Mergenthaler 
Razor, safety, E. 1. Young . 
Razor, safety, C. H. Likewise 
Reducing wheel, G. A. Webster 
Reel. See Wire reel. 


Refrigerating apparatus, 
cleat for securing prepar 


Roofing 
W oerheide 


Rotary engine, Th. Walk... ccccsccccvesecses 
Rotary gas engine, H. I. Wilber.. 
Rotary press, double line, L.A. W he at. . 
Roving and similar frames, device for pre- 
venting singles in, V is. DOMED. caccdes 
Ruling device, M Meyerhei ss 
Sad iron handle, J. H. Throop.............. 
REO, We. BNNs og 0.05 5 oso tnsscscsccncens 
Sand cutting ne 7: G. W. L vrimer seen 
Sand screen, P. Tress oe ee @ 
Sash, window, a H Newpher. 973,546, § 
Saw guide, J. R. Berry ° 
ee ee eee g 
Sawmill setting and receding mechanism, lL. 
M. Thurlow ° . 
Scale, B. W. King . 
Scales, portable support for weighing, Ww. 
Be, COO ov chs vbscaccdicesesacs 


Screen frames, corr 


Screening apparatus, E. 








Seal, envelop, E. A. Speer.......... 
Seal, jar vacuum, C. R. Keeran 
Sealing device, can, A. A. Rickert 
Selector switch, E. B. Craft 


Sewage, etc., 
Potts 
Sewing mac hine 
ment, C. 
Sewing machine loc 
Shade, curtain, and 
ers, combined, 
Shade holder, W. 
Shampooing device 


Sharpener for mowing 


Knecht 
Sharpening stones, 
Shaving cup, 
Shield, W. 
Shingle 
Ship hull cleaner, 
Ships at sea, appa 

Askegren 


Shipping case, Cc. 0. 
Shock loader, F. Balch 


Shoe, B. Anderson... ....cesceecseceserscces 
Sign, advertising, W. M. Bullock.... . 973,623 
Sign receptacle fastening, F. R 

973,567, “973.568, 73,817 


Signaling apparatus for airships 


like, P. Lentz. 


Signs ling apparatus, 


jeevers ... 


Pignaling avec m, E. most eminent of Germany’s specialists in the sci- quve Won ‘dees, hon 
Beste. A. Sebel... ssc cscecscecese j | ence of fermentation and distillation. Tt covers the | ringes, umbrella handles, pump nozzles. | } Saree. Sng im, tmagination, yey val = 
Skirt gage, M. Mohisick.........seseees+s .- 973,92 : : , ceubeck, Stuns maties hands ties so 
Skylight, artificial, D. M. Moore: 222.21 :.. 978,685 | Eerie to the fia rectified end purified prodect. It} An advantage to be noted in connection ore wuld BUT 7 Par REAL Barsce @ oF LiFe 
m8 « lati blast fur- . | what Maupassant alwave gives us in rua fc ts 
sncd So eakeg Seeetas at iocctives "| GM ent tpess sid Siebel sa'S HARES theory. g no- waste This le important| | SAseeanceet Oe cag mars ps ean 
oke ¢ comotives, . ry * 
moke oquens eceeee fer eee gts 3,947 a production. As illustrated clronter anil table ere 18 Do waste. 8 is iImportan my ste ry adventure, comedy. paihon and. rence: 
Smoke preventing an and aul economizing ap- wamie of contents of this book will be sent on application,| where gold-plated wire is concerned, as | Sciaahie eiadindihen 
pliance, . Storey..... oevcees s Ss 
Smoke retarding device, F Kru ee * 973/944 MUNN & CO., Inc., Publishers pointing can be done without loss. Fur P-gp New York Clty 
moke« a »s, mouthpiece e stem or, > o 425 East co 
Ya... I Inet 973,490 361 Broad. .y, New York (Concluded on page 370.) 
a 
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iry, C. Henderson 





Ifridge 
J. Sv l 
C. Taylor 
Brady 
Schoenberg 
er.. 
Machiet 








B. J. Noyes.... 
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Inglis 











screening, 





cKane..... 

yper, J. P. Wei 

drapery support for roll- » 
R. Wendt 

I. Perk 





‘knife, | ? 





machines, 
box for, E. B. Pike... :: 
J. Downe md 
Ww alton Sa LTS: 

& Gibson......... 
ratus for loading, C. M. 
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hard 
giass. Brilliancy guaranteed 25 years, All 
mounted in 14K solid gold diamond mountings. Willsend 
you an i ring, pin or stud on approval—all Sarees 
prepa pal mo money in advance. yee for Fi 
llustrated booklet. special prices and ri ing meseure. 


Y GEM CO., 915 Saks Bidg., Indianapolis, Ind. 
RUBBER STAMP MAKING. — THIS 


article describes a simple method of making rubber 
stamps with inex —— apparatus. A thoroughbiy 
practical article written by an amateur who has had ex- 
perience in rubber stamp making. One illustration. 
Contained in SUPPLEMENT 1110, Price 0 cents. For 
sale by Muna & Oo., Inc. and all newsdeualers. 
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See the double prongs! They hold 

top, bottom and middle papers with 

absolute security. 

Samples (5 sizes) free on request. 

The DeLong Hook & Eye Company 
Philadelphi 
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20 YOU HAVE KNIVES TO GRIND, SILVER 
TO POLISH, SMALL TOOLS TO OPERATE 
WASHING MACHINES OR WRINGERS TO RUN 


|S ee ot ee 2 ee) 
Water Motor Do Your Work 


Attached to any water faucet will develop up 
to 3 H. P. according to size of pire and water 
pressure, Only perfect small motor made. 
Improved bucket wheel construction. 6 In. 
Motor for Mechanics and Tradesmen. Washing 
Machine, \¢ H. P. on \¢ in. pipe, 80 meee 4g o> 
et 
$5, cash with order. No. 7 os —4 in. 
Moter"for grinding, polishing, fans, sewing 
machines ; for tors, Dentists, Drug- 
gtats, etc,, with emery, buffing wheel, silver 
polish and pulley,$8, No. 1493—4 in. Mo- 
ter and pulley only $2.50, eash with or- 
der, Money back for any reason, Order 
your motor from dealer or from us, Send 
your water pressure and size of supply pipe. 
Active Agents wanted. Catalog tr 


sure; 1 H. P. on 60 Ibs, pressure, 2 in. 


price 


DIVINE WATER MOTOR CO 
DEPT 12 UTICA, N.Y 


Industrial Alcohol 


Its Manufacture and Uses 


By JOHN K. BRACHVOGEL, MLE. 


Size 6% x 84 inches. 528 pages, 107 illus- 
trations. Price $4.00, postpaid. 


PRACTICAL, treatise based on Dr, Max 
Maercker’s “Introduction to Distillation,” 
as revised by Drs. Delbruck and Lange, 
comprising raw material, malting, mashing 
and yeast preparation, fermentation, istillation, 
rectification and purification of alcohol, alcoholo- 
metry, the value and significance of a tax-free al- 
cohol, methods of denaturing, its utilization for 
light, heat and power production, a statistical re- 
view, and the United States law. The present work 
is based upon the researches and writings of the 











COLD FORGING, 

(Continued from page 356.) 
drel, but not the rounded ends of the 
backers. Further, the hardened steel 
rollers are arranged in pairs opposite 
each other. It will be understood, then, 
that as the mandrel rotates, the backers | 
will be forced inward as they pass suc-! 
cessive pairs of rollers. The driving in | 
of the backers produces a similar effect | 
upon the dies, and thus the work re- 
ceives a sudden blow on each side. 

The head of the machine remains sta- 
tionary, but the cage of rollers has im- | 
parted to it a slow rotational movement. 
For, as two opposing rollers are simul- 
taneously struck, they are given a slight 
turn, which has the effect of carrying 
the cage a bit onward. Some machines 
have ten rollers. If it were not for the 
slow movement of the roller cage, a sin- | 
gle rotation of the mandrel would pro- 
duce exactly ten double blows upon the 
work. But, since the nest of rollers itself 
rotates, the number of blows per turn 
of the mandrel falls a small fraction 
short of ten. This fraction is so small, 
however, that we may almost disregard 
it, in estimating the number of blows) 
given in a minute. 

If it is desired to vary the radial move- | 
ment of the dies or to adjust for varia-| 
tions in size of work, it may be done by 
inserting or withdrawing thin plates of | 
metal from between dies and backers. A! 
face plate, annular in form, covers the | 
outer ends of the rollers, and retains 
them and their cage in place. This plate 
and the heads of the bolts which secure 
it are plainly to be discovered in Fig. 1. 
The diametral slot is also covered. There 
is a central plate, perforated to admit 
the work, which serves to retain the 
dies. Two other smaller plates retain | 
the backers. This account, as to the 
mandrel plates, expresses (approximately 
at least, their offices. The mandrel ex- 
tends back from the head with a reduced 
diameter and is driven by a suitable 
pulley. The reaction of the rollers is 
received by the hard steel shell. This 
shock is, of course, transmitted to some 
extent to the cast head itself. But, as 
already explained, this is reinforced by | 
a wrought-iron jacket. } 

As to the work that can be done on 
such machines, much might be said. 
Rods and tubes which are to be drawn 
to a reduced diameter on a draw-bench 
may be pointed on swaging machines to 
fit them for passage into the drawing 
dies. Such a point may be a cylindrical 
end of reduced diameter connected with 
the ‘main mass by a tapered portion. In 
the manufacture of gold-plated wire, the 
swaging machine is especially effective. 
A core of inferior metal of, say, 1% 
inches diameter is enveloped by a shell 
of gold, which is soldered in place. The 
whole is then introduced into a swag- 
ing machine, which reduces the 
diameter, lengthens the whole, and thins 
the gold covering. By continuing this 
process a wire is produced having a 
gold surface evenly distributed over it. 
The possibility of this procedure is 
largely due, of course, to the wonderful 
ductility of gold. It is said tat gold 
plated wire may be produced in this way 
whose diameter is no more than 0.015 
inch. 

In the manufacture of spectacle frames, 
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Suppose you were 
asked these questions 


Did you authorize this expenditure ? 


Did you **O, K.”* this arrangement ? 
Was this done with your sanction ? 
—Could you prove your answers ? 
Initials made with pen, pencil or rubber 
stamp can easily be duplicated or erased. 
Perforations through the paper are per- 
manent and unchangeable. That is why the 


Cummins Pocket Validator 


sprung into instant favor with thou- 
sands of business men, 

Your initials or special design is punched 
right through the paper. And this design 
is your exclusive private mark—we regisiet 
it and furnish a certificate that it will not be duplicated. 
A combination lock restricts its use to the owner, 

Its price is fifteen dollars; its value toe the business 
man is incalculable. 

Send fn the coupon below, and let us tell you 
more about it. 


THE B. F. CUMMINS COMPANY 


We sell direct. Agents not desired. 
— ae ee ew 


The B. I F. E., Cymmins CO, Vept. 6608, 71 Ravenswom! 
Without ot obligation on my part, subuiit sketch show « 


how the initials or hereon will look in perforations. Alse 
send me full particulars of the Cumunins Pocket Validate 
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J J. FRISBIE AT GARDEN CITY 
Every day adds to the list of successful flights with 


ELBRIDGE 





FEATHERWEIGHT 
ENGINES 


Every Aviator who uses one is enthusiastic in Its praise. 

Practically every successful flight made by amateurs 

during the past two months has been with the Elbridge 
eatherweight. 

Your success or failure depends largely on the motor 

you install. 


Write for free information about the Elbridge. 
Elbridge Engine Co., 4 Culver Road, Rochester, N. Y. 


‘ 
HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur's U se.—The utilization of 119 voit 
electric circuits for small furnace work. By N. Monree 
Hopkins. This valuable article ts accompanied by de- 
—e working cearinte on a large scale, and the far 
nace can be made by ony sue amateur who ts versed in the 
use of tools. This article is contained In ScrEnTiri 
1182. Price cents. 
For sale by MUN & Co., Inc., i Broadway, New York 
City, or by any bookseller or newsdeaier 














ABSOLUTELY FREE 
A5 Vol. Set of 


MAUPASSANT 


Tiiustrated — 4 x 7 
inches, Bound in Ait 
Cloth. 
Each volume contains 
more than 300 pages 
NS 

You are NOT to pay anything for the set NOW 
nor AFTER you receive it 











the swaging machine is dn important 
instrument. Thus, 
is a kind of eyebar rounded throughout | 


the greater part of its length and fet, 


tened at one end. By means of the 
swaging machine, the rounded portion is 
formed from a blank which has a rectan- 
gular cross-section. 

The machine is very successful in pro- 
ducing a taper upon tubes. 
of such application may be mentioned 
bicycle frames, forks, hypodermic sy- 


the finished template 


As examples | 


thousand su bers Se our ~~ We believe that 
let have these seta of DF 
MAUPASSANT © Rasow UT LY FREE in order to get 
yoa started. The price of PE ARSON’S MAGAZINE |e 15 conta 
" which, if ten by single copies, costs $1.50 & year 
For boxing ot express charges on the five volutes of 
DE MAUPABSANT, 700 complete stories, Minstrated, printed 
from new large type, won 1910, size 4} x7, it conte an 
ave: of 80 cents each, according to distance ; so send os 82. tx 
fer the year’s subscription to the magazine and for the steolute 
— of shipping and delivery, 


NO FURTHER CHARGES OF ANY KIND 


. N unexpected transaction has enabled as to add « few 








You may serd only 70 cents, as good faith, and the bool 
be shipped you, with the cial Privilege of Kxaminat be 
fore you pay the balance « he @x) companies charge } " 
more for these collect shipments; or gend the full amow 
| § once and save 10 cents. Send us $2.60 in money, stamps, check 
or money-order. If the books are not satisfactory in every way 
without quibble or question, we will refund you either the 7 
cents or $2.00 
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Classified Advertisements 


Advertising 0 thie column is 7> centealine. No lese 
than four nor we than 10 lines aeeepted Count 
seven words te the ' All ordere mast be accom- 


panied by 4 re ance Farther information sent op 
request 

RAD THIS COLUMN CAREFULLY,— You will find 
inquiries for certain ciasses of articles numbered in 
consecutive order. If you mapnafactare these goods 
write as at once and we will send you the name and 
address of the ty desiring the information. There 
is no Charge for thie service. In every case it is 
necessary te give the sumber of the inquiry. 
Where manutacturers do not respond promptly the 


inquiry may be repeateo 
MUNN & CO., Ine, 











BUSINESS OPPORTUNITIES. 


_inantry No. 9016. Wanted, machinery necessary |; 





netallation of a plant for refining ealt by a 
m adit ati of the Bessemer process | 
21.8 -WER WILL LEND YOU #2000 UNDER 
certain reasonable conditions, and agree that you may 
repay the loan from the vidends on an investment 


which we will suggest For ful! information, address 
Continental Commercial Co., St. Louts, Mo 


Inquiry No. 9060. Wanted to buy machiners to 
manufacture seed ¢ m racks | 
CAPIT AL WANTEI omote the “ Bates Smoke- 

wiler Setting artic ules address H. 1 
Ward Street Rie? m Hi I 








lequiry No. » 907 Wanted, the address of manu 
facturers . of fiber and asphaltum, 


euitabie for 





ample, that the color of a specimen has 


’ Al) | WANTED.— One third-class assistant marine engine 
(Concluded from page 369.) and boiler draftsman at #3.52 per diem. A competitive 


io 4 3 eve Ss r V examination will be beld December 30, 1910, for the pur- 
ther, the gold is evenly distributed down pose of filling the above position For further informa 


acid discloses | tion address * Commandact, Navy Yard, Boston, Mass.” 


to the point. Testing with 
this fact. 
Recent improvements permit central 








Cortiss E ngines, Bre me +4 
and Bottlers Machiners. ik VIL 
MFG. CO., 899 Clinton 5St,, uiwashee. Wi _ 






reduction Formerly, it was only pos- 


sible with one end unreduced jut now, MODELS & EXPERIMENTAL WORK. 


nventions aeveioped. special Machinery, 




















two tapers turned toward each other are V¥. BAILLARD CO.. 24 Frankiort Street. New York. 

possible. In fact, such interior reduc- CONSULTING ENGINEER. 

tions may be accomplished at several ERNEST L RANSOME 

locations on the same piece of work. 910 Madienn Avenue. Piainteld, N. J. 
MEASURING THE EFFECT OF LIGHT. Manufacturers of special and patented articles 


kK. 8., Nashville, Tenn. 





(Concluded from page 360.) 


, - — a Expert Manufacturers 
shifted toward blue by exposure to the RUBBER. Fine Jobbing Work 


sun. The results obtained by Dosne’s | pAgKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y. 


method are expressed by saying, for ex- DOES YOUR MOTOR KNOCK? 











faded 12% per cent and has become MOTE | Sonoseape 
Price, postpaid, $2.00, Cirealar free. 


, " . , ‘ Gaylor Automatic Stropper Co.. Stomford, Conn. : 
equivalent to 250 actinometric units. | _ 
a , : ee , asks. | FOR SALE OR ON ROYALTY 
Twelve and one-half per cent is the arbi-| patent No 967.073. Automatic Pump for Gas Engines. 
| For furtber information address 


by soreny sa ver the 


yellow by 4 per cent during an exposure 


— ats . pf > = ic adop 
| trary standard of fading which is adopted KR. W. J. SMITH Bex 906 Muntaville, Texas 
for all colors. Hence the permanence of 








7 and Fre Sena work 
the specimen is denoted by 250. A faster oa »cks, Watches, 


| Novelties, ete. 


| color would receive a higher, a more The L Lux Model Works, Waterbury, Conn. 


FOR SALE. 


Inquiry Ne. 9143.—Wanted, name and address of 
the n —i & turers of an air mati ress. 

FOR SALE.-Patent pending on an apparatus for 
preventing gas « —- in buildings. Address R. & 
A., Box 4, Sta. D, Youngstown, Ohio. | 

feqairy Ne. #1. + 3.—Wanted, name and address of 
manufacturers of » knotless clothes line, 

FOR SALE. Patent No. 127,479 tor U. 8. and Canada. 
Rufety Hat Pin Guards; can be put on the sharp end of 
any Hat Pin and easy removed. For further informa- | 
tion. address George Reichert, High Bluff, Mass. 

Inquiry No. 91 73.—-Wanted, manufacturers of 
machinery for removing fibre (cow from cocvanut 
husks 


WANTED. 


@uanuiry Ne. 9175.—Wanted, manefacturers of a/ 
machine calied Betaseco or Blasco, used in the wanulfac- 
ture of ostrich feathers. 


WANTED.-By a chemist (educated in Germany) 
with eight years’ practical experience in three different | 
matoeciing compentes of America, able to establish and 
run cide of tin factory according to his own process, 
a position with, a sunilar firm For further information | 
address M. 8. 49. Box 77), New York. | 

inauiry Ne. 91%3.— Wanted. manvtactarers of tan- 


taium instraments fur making dies and counter dies uf 





that metal, and edge steel dies. * 


LISTS OF MANUFACTURERS. 


Inquiry No. 9184.— Wanted. a portable alfalfa meal 
mill, one that will do about 20 to 2% tons per 0 hours. 


COMPLETE LiSTS of manofactorers in ail lines sap 
pled at short netiee at moderate rates. Small and 
speciai lists complied to  rder at vari p C. 
imate shoaid be obtained in 
Munon & Co. Ine., List Department. Box 773, 








‘New York 


Inquiry Ne. #18%.—Wanted, manufacturers of 
rubver bivek tires for one ton trueks. 


SALE AND EXCHANGE. 


tuquiry Ne. 9190.—Wanted, name and address of 
parties who make for sale pattern ietter moulding ma- 
chines and malrix, 


1 LIST OF 40) mining and consuiting engineers on 
ecards A very valuable list for circularizgice. etc 
‘rice $10 Address Munn & Co. Ive, List Depart- 
ment. Box Ta, New \ ors 


Inquiry Ne. 9191.—Wanted, the address of firm 
who manufsetures or handies the MeCuilough damper 
regulator for boilers 


fineuiry Ne. 9194.—Wanted, the address of the 
Aiien Condensed Alr lee Macnine Company. 


Eeentey Ne. #195. Wanted, manufacturers of a 
Hu. builer worked with kerosene as fuel. 


inquiry Ne. 9187.— Wanted. address of parties 
own deposits of sataral c>lored silica sand, either 
in rock dormation; state colors. 





luuse 





ivnaniry Ne. 918%, Wanted to correspond with 
parties owning deposits of Fuller's earto 


tuquiry Ne. 9202.—Wanted, ti 
fountem pen 


buy the Rose 


Inquiry Ne. #203. Wanted, addresses of those 
who can offer tourmaline crystals in quanuty 


laquiry No. 9204,— Wanted, to buy non-binding 
neckt: holder 

Inqairr Ne. #205.—Wanted, to buy nicotine con- 
sumer fitting any pe. 

Inquiry No. 9 206.--W anted, manufacturers to sel! 
Castings such as hammers tn the rough 

Inquiry Ne. #207. Wanted, names and add 
of firms making star section tron and steel suitable for 
liggttt rete rods 


Inaairy No. @208,—Wanted, the address of the 
manulfecturer of the “ Little Glant” Pump. 
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Mode! Balloons and Flying Machines | : 


With » Short Account of the Progress of Aviation 
By J. B. ALEXANDER 


l2mo., 127 Pages, 45 Mlustrations, 5 Folding Plates 
Price, $1.50 Postpaid 





Tt book has been written with a view to assist | 
those who des to construct a model airship | 
or fiying machine It contains five folding | 
platesof working drawings, each sheet containing 
a different sized machine Much instruction and | 


" 


amusement can be obtained from the making and 
flying of these models, A short ; account of the pro- 
gress ot aviation is included, which will render the 
book of greater interest, Several illustrations of 
full s cod sirships and flying machines of the latest 
types, are scatte red throughout the text. 


MUNN & COMPANY, Inc., Publishers, 361 B’way, New York 


| had to come down from a height of 4,182 ‘Let tUs Do Your = re 
the atest 





| fugitive one a lower number DIES, , MODELS, | EXPERIMENTAL WORK. {NVENTIONS PERFECTED. 
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: -. 2 : r f Metal Specialti St ings, Di 
tical method, therefore, it is possible to] cvg pufacturers vty thy ee oe ampings, Dies 


all dyes and pigments according HOEFT & COMPANY, Chicago, U. S. A. 


By this ingenious and eminently prac-|— 


arrange 


to a numerical scale, in which each bears Patented Articles and Metal S ecialties 
a number proportional to its permanence UFACTURED ey CONTRACT T 

. stamping Hen etal St ings and Serew bern ork 

| under exposure to light H. CARSTENS MFG. C0., 565 W. Lake St., Chicago 











a LEARN TO WRITE EAR CAD $25to$i00| 
(THE INTERNATIONAL AVIATION MEET, | GUAMASESUSREsS A WEEK 
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(Continued from page 362.) Sal ARY. "Book 1 mailed free. PAGE DAVIS, Dept. 89, Chicago, Lil. 
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planes in the air during the afternoon—a 
veritable flock. J. A. Drexel in his 
Blériot attained a height of 7,105 feet, 
thus establishing a. new American alti: | manutactuer of Patented Articles, Models, Tools, Dies, 


tude record Brookins, in the new | Jigs, Special Machinery, Experimental Devices, Novelties, etc. 
CHAS. E. DRESSLER, 882-8390 2d Ave., New York 
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VALUABLE SCIENTIFIC AND 
TECHNICAL BOOKS 


MAGIC, STAGE ILLUSIONS, AND SCI 
ENTIFIC DIVERSIONS. Including 
Trick Photography. Compiled and 
edited by Albert A. Hopkins. 5vo., 
568 pages; 420 illustrations. 

This very interesting volume is acknowledged 


to be the standard work on magic. It appeals 
to the professional and amateur alike. The il 
lusions are all explained in detail, showing 


exactly how the tricks are performed. 


THE FOURTH DIMENSION SIMPLY 
EXPLAINED. With an Introduc- 
tion by Henry P. Manning. 12mo.; 
251 pages; illustrated . .- -$1.50 

This work presents twenty essays from as 
many points of view, all of them interesting 
and no two quite alike. The reading of one 
essay does not involve the reading of the entire 
work, yet the entire book gives a comprehensive 
view of what the layman wishes to know about 
this subject. 

HANICAL MOVEMENTS, POW- 

S, AND DEVICES. [by Gardner 
D. Hiscox. 8vo.; 403 pages; 1,800 
ee eer er rere $2.50 

This is a collection of different mechanical 
motions and appliances, accompanied by appro- 
priate text, making it a book of great value to 
the inventor, the draftsman, and to all readers 
with mechanical tastes. 
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NTS, 
NOVELTIES OF CONSTRUCTION. 
By Gardner D. Hiscox. S8vo.; 396 
pages; 979 illustrations .. .. . $2.50 

This book, while complete in itself, is in fact 
a continuation of the author’s ‘‘Mechanical Move 
ments, Powers, and Devices,’’ and contains in 
formation regarding nearly all conceivable de 
vices for preducing motion or accomplishing me 
chanical results. 

SPECIAL OFFER: These two volumes sell for 
$ 0 each, but when both are ordered at one 
time from us, we send them prepaid to any ad 
dress in the world, on receipt of $4.00. 
PRACTICAL Rs gay wa POR PATEN 

TEES. F. A. Cresee 12mo.; 
144 ah... lie a ea $1.00 

Containing v aluable ‘information and advice on 
the sale of patents—elucidation of the best meth 
ods employed by the most successful inventors 
in handling their inventions. It gives exactly 
that information and advice about handling 
patents that should be possessed by every inven- 
tor who would achieve success. 
EXPERIMENTAL SCIENCE. Elemen- 

tary, Practical, and Experimental 
Physics. By George M. Hopkins. 
In two volumes. 8vo.; 1,105 pages; 
918 illustrations. Cloth, $5.00. Half 
morocco . .$7.00 

This book treats on the various topics of phy- 
sics in a popular way and describes with rare 
clearness and in detail the apparatus used, and 
explains the experiments in full, so that teach- 
ers, students, and others interested in physics 
may readily make the apparatus and perform the 
experiments without difficulty. 
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tion of dwellings, apartments, and public build- 

ings, et The very latest and most approved 
method in all branches of sanitary installation 
are giver 

PUNCHES, DIES, AND TOOLS FOR 
MANUFACTURING IN PRESSES. 
By Joseph V. Woodworth Svo.; 
483 pages; 702 illustrations. . .$4.00 

This work is a companion volume to the au- 
thor’s other work entitled “‘Dies, Their Conatruc- 
tion and Use.’’ It might well be termed an en- 
eyclopedia on die making, punch making, die 
sinking, and sheet metal working. 

THE SCIENTIFIC AMERICAN CYCLO- 
PEDIA OF RECEIPTS, NOTES 
AND QUERIES. [Edited by Albert 
A. Hopkins. Containing 15,000 se- 
lected formulas. 8vo.; 734 pages, 


Over 15,000 selected receipts are here col 
lected, nearly every branch of the useful arts 
being represented. The alphabetical arrangement 
with abundant cross references makes it an easy 
work to consult. It has been used with equal 
success by chemists, technologists, and those un- 
familiar with the arts, and is a book which is 
useful in the laboratory, factory, or home. 
MODERN STEAM ENGINEERING IN 

THEORY AND PRACTICE. By 
Gardner D. Hiscox. 8vo.; 487 pages; 
405 illustrations ......... .00 

This is a complete and practical work ‘for sta 
tionary engineers and firemen, dealing with the 
care and management of boilers, engines, pumps, 
superheated steam, refrigerating machinery, dy 
nhamos, motors, elevators, air compressors, and 
all other branches with which the modern en 
gineer must be familiar. 

ENING, TEMPERING, AN- 
NEALING AND FORGING OF 
STEEL. By Joseph W. Woodworth. 
8vo.; 288 pages; 201 illustrations, 

$2.50 

This work treats in a clear and concise man 
ner all modern processes for the heating, an 
nealing, forging, welding, hardening and tem 

i of steel, with special directions for the 
sful hardening and tempering of steel 
A chapter on case-hardening is also in- 





cluded. 

THE AMERICAN STEEL WORKER. 
By E. R. Markham. 12mo.; 369 
pages; 163 illustrations ...... $2.50 

A complete work on the hardening, tempering, 
and annealing of steel, by an acknowledged au- 
thority. A chapter on high speed steel is in- 
cluded. 

SPECIAL OFFER: The price of these two 
books is $2.50 each, but when both are ordered 
at one time we supply them for $4.00 postpaid 
TELEPHONE CONSTRUCTION, In- 

STALLA WIRING, PERA- 

TION, AND NANCE. by 

W. H. Radcliffe and H. C. Cushing, 
Jr. 16mo.; 171 pages; 125 illustra- 
OE EEE CPP FO TTT $1.00 

A practical ‘book intended for electricians 
wiremen, engineers, contractors, architects, and 
others interested in the installation of telephone 
exchanges in accordance with standard practice 
Intricate mathematics are avoided, and all ap 
paratus, circuits, and systems are thoroughly 
described. Selected wiring tables, which are 
very helpful, are also included. 


U 
TURING. By Joseph V. Woodworth 
8vo.; 535 pages; 601 illustrations, 
$4.00 


A complete practical treatise containing a val- 
uable collection of drawings and descriptions «f 
devices, the results of the author’s own ex- 
perience 

Any of the above books yi Be be sent postpaid 

on receipt of price. 
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You are of course 

I familiar with our celebrated 
Underwear. Are you also ac- 
quainted with our splendid lines of 
Specialties —Polo Coats, Auto 
Coats, Auto and Steamer Rugs, 
Knitted 


etc. Absolutely the finest 


Jac kets, Sleeping Bags, 


j 
goods in this market. 
Descriptive catalogue and illustrated 
culars mailed on request 


Dr. JABGER’S S. W 
x | ~~” F th 

Bro ‘ ’ ton “tl Beste . 
mui i Sihestaat St Chieage, 
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DON’T FLOOD 
YOUR MAGNETO 


with oil, Never use mineral oil All cylinder oils 
are mineral. They gum —clog bearings. Magneto 
and commutator makers advise using light oil like 
that used on sewing machines, gurs, etc in 
One ws the best selling lubricant on earth for sewing 
machines and guns 







3 in One can't gum or dry out or clog the most 
senmive beanng of any type of High ension of 
Low Tension Magneto It cleans and pohshes all 
varniwhet end nickeled surfaces. P boven —, 
on brass pore 8-07. bottle, 50 cents 


cents ral size, 10 cents. FREE S, AME | 2 
and special Magneto Bulletin Write for bot 
tows 


3 IN ONE O1L COMPANY 
14 Groadway. New York 


HARDERFOLD 
HYGIENIC 
UNDERWEAR | 


Inter-Air-Space System 
Re eel pe a 
Pretection against the vicise 

Y variable mate t 








invalids Athletes | 
Protessional Men 
Accountants 


Merchants 
a: a 
i a 

Over t, 100 Physicians | 


HARDERFOLD FABRIC CO. 
163 River Street, TROY, N.Y. 


Send for Catalogue 





Your Statione 
OFFICE, 
SCHOOL or HOME by using 
WASHBURNE’S PATENT 
PAPER FASTENERS. 


75,000,000 
SOLD the past YEAR 
should convince YOU of 
their SUPERIORITY. 
Trade Q, K. Mark 


Made of brass, 3 sizes. In brass boxesof 100. 

Handsome. Compact.Strong.No Slipping, NEVER! 
Adl sationess. Send 10 for sample box of 50, 

a 8 Hlustreted booklet tree. é 


O. K. Mfg. Co., Syracuse, N.Y. No 1B 











The Elkins Saw Filer and Clamp) 


It holds | 
in itself, 


ie a useful | im every carpenter's s.cp 
and files a Saw to perfection, is complete 
siwaye ready for use 











Automatic 


Bro wo Prints. Works 





Every User of Blue Prints 


Should Investigate the New “EXPRESS” System of Blue Printing 


saves half the coat 
mating Machines for making blue print paper or linen, 


WILLIAMS, BROWN & EARLE, Inc., Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


It makes Blue Prints, Black Prints and 
Blue Print Paper we supply 
Let us explain. 


Orie boy does the work of four men. 
makes prints any length. For users of 


day or Night- 
The Express System Saves Money. 








ALOE’S 


OUR RENOWNED 
Double Combination 


TELESCOPE 


Size Z-in. Ohjeet Glass, Length 36 in. 
Prof ke f Wor : Works A 


ALON 


CUMPANY, 





ASTRONOMICAL TELESCOPES 
sm fia te phere sy 00 


One of these superb 


material e nen Itw 





AD % 





lear 


~L canes Mo. 


525 Olive St., St 





ecieapnaill -Half Price—Free Trial—Easy Payments 


ine is not satisfactory in every way, send it back at our expense 


TYPEWRITER SALES CO., Dept. 6608, 41 Dearborn Street, Chicago, a 











lay, stating make of machine you prefer, and get our wonderful special | 
olutely perfect machines good as the day they left the sh: yps. | 
er, these machines are guaranteed perfect—and we don't ask you to take | 
r it, either. Our liberal offer includes a fr ee trial in your own home—if the 


ce when you can save 50 per cent by buying from us 


y pay the jpenutnes irer’s full pri 
We buy large accumulated stocks of writing 


few dollars a month? 
hat $ the why of it Write us t¢ day 
| 





began. 


a pound. 


Steels. 


Copper, 


9. The 


mercial 


want of 


VANADIUM 


IS AS OLD AS THE WORLD | mo 


Baer se thing new about Vanadium is man’s knowledge 
of where to find it,—how to get it into a useful 

state, ied to apply it,—and what it will do. 

Its History :— 

1. A Chemical element hidden in earth and rock since Time 


2. Discovered by Sefstrom in 1830. 

3. Isolated as a metal by Sir Henry Roscoe in 1867 

4. Classed as a rare element, and used for making dyes and 
tinting glass. 

5. In 1890 there 
ol Vanadium 


6. Minute quantities found in the finest Swedish Irons and 


7. Immense ore beds found in Peru and purchased by 
American Vanadium Company 

8. Methods of refining developed and accurate data secured 
by Experts concerning the effects of Vanadium on Iron, Steel, 


Bridgeville, 
quantities, 
low enough in cost to permit their use in all 
Steels, such as armor plate, springs, forgings, 
piston rods ; 
10. Vanadium 
world as 
knowledge is 


and particula: 


The American Vanadium 


wasn’t enough ore in sight to make a lump 


big as a baseball. Valued then at 510,000.00 


The 


Bronze and other metals. 
American Vanadium 
Penna., and Vanadium 
absolutely true 


Company's factories built at 
Alloys produced in com- 
to specified analysis, and 
High Grade 
gears, shafts and | 
also in iron and steel castings. 
Steel 


recognized by Experts all over the 


‘The Master Alloy.’’ Vanadium is old,—the 

new. We are prepared to furnish all you 

eithe Booklets free. Mention your line of work, 
1eeds. 


Company 
331 FRICK BUILDING 
PITTSBURGH, PA. 


















Saves time and 
saves files 
Adapted to all 






It is light, strong and 
@urable, with no loose save excep t| 
parta to wet lost or out etreular 

of order. 82.50 


TO BE 


LEARN 








A. J. WILKINSON & ©8. MACHINERY & TOOLS, 


om .00 MOTORCYCLE 


We are the largest and only exclusive 
mage house in the countr 
carry the most complete og of 


A WATCHMAKER 
Bradley Poly technic lastitute 











Work Better—Cost Less 


rrect cylinder construction—insuring a greater com- 
pore sion of the explosive charge—makes it possible to get 
more power with less gasoline with an 


| td CASOLINE 
ENCINE 
than with other makes 


That is one reason why they are 
so economical and efficient. Before buying an engine it 
will be to your advantage to learn all the ad ivantages of 
1 HC construction. The 1H C Gasoline Engine book 
gives the facts and shows all styles and sizes 1 to 35-H. P 
Write forittoday. Address 


INTERNATIONAL HARVESTER 
COMPANY OF AMERICA 


rporated 


15 Lee me Building 
hicago USA 

















JAGGER Marine 
4-Cycle Engines 


Skilitully designed and wel. 
built. Single lever covtroi, coml 
bining automatic carburettor 
with spark advance. Develops 
wide speed rance and reiiability 
under wost trying conditions 
Sizes 3to@b. p. Send for catalog, 


CHAS. J. JAGER CO 


281 Franklin, cor. Batterymarch St. 
Boston, Mass 





<ee Price 
$1.00 









Be ook! ree 


rat MFG. CO. 

18 Sargeant St., Hartford, Conn. 
Cyclometers, Odometers, 
Tachometers. Counters 
and Fine Castings. 
Represented 

Maret & ( 


b Great Britain by 
Amitep, 6 City 








Road, Finabur quare, London 

E. ¢ rance ip anwe b Oo 

Limrrgp, 107 Avenue Parmentier, 

aris; Germany, Austria-Hungary and Scandinavian Countries by 
« & Co., Hutten-Strasse 17-20, Berlin ' 


Dhillin. vr 7? The Origi “y r Cooled 
Phillips “Ready to Run” 2 0:'s'~ ‘Engine 
as “Ween Offer 








When F og Jack 
is not nee ied’ magneto 
wit! be substit —— 








Wizard Repeating 


LIQUID PISTOL = 


Will stop the most vielous dog (or 
man without permanent ~ pie Per 





Sse. ey de star t 
PARKER, STE — & €0., 298 ‘Shemeeta + Ag Brooklyn, N.Y. 








Something New 


The Allen 
Safety Set Screw 
MADE FROM BAR STEEL 
BY PROCESS PATENTED JUNE 7, 1910 


Warranted fully as strong and effective 
as projecting screws, besides eliminating 
danger on rotating shafts. 





Catalogue and Testimonials 
Mailed Free. 


The Allen Mfg. Co. Inc., 
Hartford, Conn., U.S.A. 











THE BEST EQUIPPED SHOP 


M and Electrical Manutacturing 


w Mechanical 


Spec ial Machinery, Jigs, Tools, 


Repairs,Experimental Devices 


roiraiiy a i Commere i » Specialty 


THE ROWLAN! TELEGRAPHIC “COMP ANY Baltimore; Md 








Formerly Parson 
Larges aod Rest Cased Seheoo! 
in America 

We teach Watch Work, Jeweiry, 
Engraving, Clock Work, Optics. 
Tuiltio reasonable Board and 
rooms near school at moderate rates. 
Send for Catalog of Information 


new and used motorcycles, parts 
§ and su 





leale repairs for every motorcycle. 
Motors and Castings for airships 








184-185 Washington St,., Boston, Mass. 


FREE ‘SPECIMEN 


tt “TABLOID? vxaxo 
CHRCMIUM INTENSIFIER 
Turne thin negatives into splendid “ printers” 
Send 2 cents to cover postage 





























cons water GQ 


SELLS ror SIXTY 


GILSON MFG. Co. 











LUEFRIN 


TAPES AND RULES 
ARE THE BEST. 
Wor sale everywhere. Send for 
atalog No. 16. 
LUFKIN RUEE oe 
Saginaw, Mich.. 
New York and — 


















Laws the most liberal. 
| HARRY R. GEER CO., 851 McLaran Ave., ST. LOUIS, MO, | business anyw 


full-paid for cas 


Many thousand companies. 


ur PATENTS 


D255 = ose «| corporate = Hs 


Expense the least. Hold meetings. transact 
. Blanks, By-Laws and forms for making stock 
property Of services, free. President Stoddard, 
OF ARIZONA, re ut agent fot 
Reference: Any bank in Arizona 


STODDARD conven Ares COMPANY, Box 8006 
OENIX, ARIZONA 









FORMER SECRETARY 


pUBRICATES 2 


HING sarees 
ANYT! North Clinton Se 
CHBEStYacake RSTLUSA 





STROM 


HT AcenTs 
Ti WANTED 


L— Great Money-Making Opportunity. By- 
strom lights most up-to<date on market. Con- 
venient as gas or electricity, brighter, safer cheap 
er. Endorsed by insurance companies Burn 969 
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BUY THE LOWEST COST ENGINE ©: 


machine it operates, delivering steadier power than any other gasoline 
Lowest fuel cost for it rums on Gasoline, Kerosene, Distillate, Gas or Alcohol an 
Starts easier and quicker thas oa Soe other engine, occas 
apting it for either stationary, portable or traction use 

ange c ARE IF YOU DO NOT WRITE US FOR Ih ORMATION. 


and least waste of grain. 
it delivers greatest available power per horse. 
is less o— bersome, with less vibration, therefore ad 
ae No engine made has so wide a range of use. 


FAVORITE ENGI 
1% H.P. to 5% H 
THE TEMPLE PUMP 


A slow speed, high duty engine. 


U WILL 
6 to 20 P. two cylinder. 30 to 50 P, four cylinder. 


turers, 417 West 15th St., 


ro cylinder. 


engine, adapting it especially for operating farm machinery with b 


State your requirements and get 
U.S.A. This is our 58th year. 


tter results 
st because 
ess space, 
"TRACTOR'S 


has perfect lubrication. wes 


our advise. 
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